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Inactivation of TMV from tomato seed.—Leonard J. 
flexander.. During 1950-52, experiments were conducted to 
determine whether TMV carried on tomato seeds could be 
inactivated. The amount of virus declined rapidly after 
storage of seed for 1 year, but could be recovered after 3 
years. Soaking seed up to 30 minutes in 10% NasPO, re- 
duced the amount of virus, but not completely. Treatments 
did not reduce germination, Several commercial detergents 
reduced the virus content, but only those containing NasPO, 
were as effective as NasPO, alone. Soaking the seed in 
trypsin and alcohol solutions also reduced the amount of 
virus. Seed from infected plants extracted by fermentation 
and treated with NasPO, yielded 2 infected seedlings out of 
1910 seeds planted, in contrast to 70 infected plants from a 
similar number of seedlings from untreated seed. No virus 
was found on seeds from mature infected fruit extracted 
with concentrated HCl (10 ml per 25 Ib pulp until seed 
separation). No infected plants were found in 900 seed- 
lings from seed extracted with HCl, whereas 27 infected 
plants were found among 900 seedlings from fermented seed. 
Later work indicated that HC] may not give total inactiva 
tion if the fruit is not ripe and the seed is not completely 


separate d. 


Alfalfa mosaic virus in soybean. 4. B. Allington, 
Ellen L. Moorhead, and R. Staples.—Soybeans near alfalfa 


fields have been found to be infected sporadically with al 


Alfalfa fields in eastern Nebraska com 


falfa mosaic virus. 


monly have up to 20% infection without apparent symp 
toms. Large populations of the pea aphid, Vacrosiphum 


pisi, often occur in the spring on alfalfa, and are blown by 
wind, thereby carrying the virus to adjoining soybean fields. 
Sovbean is not a satisfactory host for this which 
leaves the plant after feeding only briefly. Unusual distribu- 
The strain of 
produc es exX- 


Insect, 


tion of the disease results in soybean fields. 
virus commonly found in eastern Nebraska 
treme chlorosis of soybeans, sometimes very similar in gross 
aspects to the symptoms of iron or manganese deficiency. 
Greenhouse experiments revealed the usual wide host range 
for alfalfa mosaic, The virus from infected sovbean Is read- 
ily purified by the chloroform-butanol method of R. L. 
Steere, followed by density-gradient centrifugation. Electron 
microscopy confirmed that the virus is a small sphere or an 
extremely short red. Intramuscular injection of rabbits 
with the virus in Freund adjuvant and utilization of boostet 
titer 


doses produced immune sera of satisfactory used to 


verify identification, 

Method of chlamydospore germination of Sphacelo- 
theea reiliana in soil. /brahim A. Al-Sohaily and Cleon 
J. Mankin. Chlamydospores of Sphacelotheca reiliana ob 
tained from infected corn and sorghum were seeded on glass 
slides and covered with strips of a water-permeable cello 
phane. The were then buried in soil moistened to 
about 50% of water holding capacity and held at 30°C for 
The per cent germination was low, but germinat 
ed chlamydospores gave rise only to long multicellular 
hyphae, the cells of which whereas the 
apical cells were full of vacuolated or nonvacuolated proto 
plasm. Different types of branching were seen, but sporidia 
were not produced, Was obtained at soil 
moistures of 15-75% The ab 
sence of sporidial formation in soil may account for the low 


slides 
»-4 davs 


lower were empty 


The same result 
of water holding capacity. 


number of races known in this pathogen 


Ibrahim A { 


Sphace 


Races of head smut of sorghum. 
Sohaily and Cleon J. Mankin. -Seven colle 
lotheca reiliana from Texas, New Mexico. 
India were hypodermically injected near the growing point 
of 30-40 seedlings each of 5] sudangrass, and 


tions of 


California, and 


sorghum 
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} broomcorn varieties in the field. The inocula consisted of 
sporidia from 4-5 chlamydospores from each collection, one 
from sudangrass and the others from sorghum. Head smut 
susceptibility of the varieties was noted after heading time 
on the basis of presence or absence of the disease, Five 
(group 1) of the 6 collections from sorghum were similar in 
infecting 47 of the 57 varieties, whereas one (group 2) in- 
The collection from sudangrass (group 
In a greenhouse trial 5 sorghum 


fected 20 varieties. 
3) infected 51 varieties, 
varieties were selected from the above as differentials and 
with the same 7 and with 11 
additional smut collections from Texas and India. The re- 
sults in the greenhouse with the 7 collections were similar 
to those in the field, except that group 2 behaved as group 
1. Ten of the 11 additional collections were similar in 
pathogenicity to group 1, whereas one was different and 
acted as group 4. The results are suggestive of 3 or 4 races 
of this pathogen. 


hy podermi ally inoculated 


Half-life of effectiveness against stem rust of sys- 
temic chemicals in wheat seedlings.—Arne S. Andersen 
and J. B. Rowell_—The systemic protection of chemicals 
against Puccinia graminis var. tritici was assessed by im- 
mersion of the leaves of wheat seedlings in test solutions 
followed by a washing in distilled water. The plants were 
inoculated at various intervals after treatment with a sus- 
pension of urediospores. Per cent disease control, based on 
number of pustules plotted against time of treatment, indi- 
cated the rate of inactivation, and the half-life was deter- 
mined from the time elapsing between 90 and 45% disease 
control. Representative chemicals of known systemic ac- 
tivity against cereal rusts, and the half-life in hours as de- 
nickel chloride (28), nickel 
cycloheximide (250), semi- 
antibiotic P-9 


termined by this method, were: 
diocty!l sulfo (28), 
carbazone of evcloheximide (255), Merck Co 
(66), and K-sulfanilate (50). 


succinate 


Pathogenic specialization of Helminthosporium sat- 


ivum. Lee J. Ashworth, Jr.. Keith A. Lahr, and Richard 
J. Collins Westar wheat (C. 1. 12110), Combine 7078 
sorghum, Alamo oat (C. I. 5371), and New Nortex oat 


(C, I, 3422) were tested for differential susceptibility to 
single-conidium-derived clones of He/minthosporium sativum, 


Sterile soil was infested with 0.2% by weight of finely 
ground infested oat seed, an inoculum potential generally 
sublethal to wheat. Control soil contained 0.2% of sterile 


ground oat seed. Total numbers and dry weights of plants 
at 3 weeks indicated differences (P 0.01) between the 
treatments. Eleven isolates of H. sativum from wheat were 
classified into 6 pathogenic groups: 3 affected all 4 hosts; 
| affected wheat, sorghum, and Alamo oat: 2 affected wheat 
3 affected Alamo oat only; | affected New 
Nortex oat only: and 1 affected wheat only. Alamo oat was 
clearly more susceptible than New Nortex to H. sativum, 
e.g.. 9 of 11 clones affected the weight of Alamo plants, and 
only 2 affected the New Nortex plants. 
Wheat and sorghum susceptible to 
and appeared highly resistant to others. These results sug- 
differences in severity of root rot 


and Alamo oat: 


clones weight of 


were very some clones 


vest a reason for wheat 


when wheat is grown in rotation with some varieties of oat 


and sorghum. 


Virulence of Pseudomonas solanacearum as influ- 
enced by proportion of virulent to avirulent cells. 
C. W. Averre, Ill, and A. Kelman cells 
from virulent fluidal and avirulent butyrous colonies of P. 
solanacearum, causal agent of bacterial wilt of tobacco, were 
mixed in the following proportions: 100:0, 50:50, 5:95, 
0.5:99.5, and 0:100. Ten susceptible Bottom Special tobacco 
Disease 


Suspensions of 


plants were stem inoculated with each suspension. 
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Field occurrence of tobacco 


and Chenopodium murale._/ 
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Lophode rmium needle east of the eastern white 


pine. i / 
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The influence of pH on growth 
basicola in culture and the development of 
opsis root rots of poinsettia and 


Phielaviopsis 
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were destroyed within about 2 weeks. Bean was equally sys 
eptible in soils of pH 1.7, 5.8, 7.0, and 8.0. when the noy 

il soil flora was eliminated and aseptic conditions main 
tained; in sterile sand culture, disease was most severe yp 


der acid conditions. One month after the addition of This 


opsis to nonsterile soils in e absence of a ho less 
than 1/10 of the original Thie/laviopsis population was de 
ted when the pH was 4.7: however. no decrease in f 


is concentration was apparent n soil of pH 8.0 


Phe effects of temperature and moisture on devel. 
opment of black stem of alfalfa. George 4. Bean and 
B. LL. Rentro Black stem and leaf spot of alfalfa « iused 


Phon a herbarum Val medicagZinis is more severe In 
plants inoculated and incubated at 18 ind 23 © than at 
0 ( Chis was also true when the inoculated plants wer 

d in the moist chambers at 21 C and then transferred 
to greenhouses at 18° and 30 C while plant surfaces wer 
st wet. Disease severity did no i th temperatures 

hen plant surfaces were dried WT betore being placed 


io 60or 30 f When plants were re ved trom the Oist 


imber but kept moist for 12 additior ours at 18 and 
C, disease severities were reater at both t peratures 
n when the plants were dried i] ediately niectior 
Iso greatly reduced wher oculated plant surtaces 
ilternately motstened na ed during tt 
st chambet 


Physical barriers in relation to Fusarium wilt re. 
=. 2 Vv. E. Ma 


sistance in 
SS. Halme 
{, ~ Mi rhe plants with a sy] -U- i- 





n I stained spores and cal! ne e stispenstions sho 
ir patterns Partie! passage \ - i out i tun 
if protoxylem and it I a ) tax 
reased with increasin ive ) Hist y 
evide e showed that cross w s | ss 1 in tur iona 
xvii elements. Minute 1 illowed rapid transport 
dye and colloid-size part s. but trapned 2 particles 
nd spores. These pores gradually er ed in simple trans 
se and slightly oblique cross - ‘ had tew scalar 


thickenings. Entrapmer ~ist 
lenseivy scalariforme lings Vessels of 
1 23 my were measured su old - . «0 nv 
ed penetration into ti plexu here 
idditional entrapment occurred ‘assage was ich greater 
ptible (,ros Michel tha : sista! irietes 
(the t dences suggest tl | ntraj t ¢ 
provide resistance | in re 1 advar f tl 


Phermal death range of sclerotia of Macrophomina 
phaseoli. Robert V. Bega and R ra bs) S f 


lMacrophomina phaseo is caus Q om << In ftores 
irseries in California spe . -t atlected 
2 years are Pinus la / v 
‘ a gig tea The < ‘ 
I nd use of dis 1 : fores 
. = of thermotheray ried oO 
t lor stem pee | ! ind | es 
: y wel autoclaved : “ tia 
! t 45 ) ind C for & Oi .s §& 
erotia was tound tf uf yd ¢ t« Oo) ites 
Complete kill of 4 isolates (sugar pine, sequoia, and 2 fr 
i erry) ‘as Tet iched if > | lor 10 ninutes | 
is was then grown on discs of be 1, propvlet X1de 
1 cellophane, and individual s tia Ww eate 
>. 50. SS . ana GE°C. tor : nds to 8 hours. ¢ 
ete kill was obtained after 2 hours at 50°C, after 8-2 
ites at 55°C, and after 30-120 seconds at 60°C. Eight 
1? nutes at 55 ( nd 30--120 


seconds at OO ¢ ippe if 
11 


1 ] 
ritical points. At these points results were iriable 





“us 


nor 


nain 


evel. 
and 
iused 


it re. 


mina 


September, 1960 ANNUAL MEI 


in the different replicates, indicating interplay ol other 
biological factors such as temperature and 


sal formation, and substrate nutrition 


Partial purification of self-inhibitors of germina- 
tion from uredospores of Uromyces phaseoli var. 
typ-ca. | 1. be Extracts self-inhibitory to germina 
on of uredospores 0 Uromyces phaseoli var. fyptica were 


prepared by shaking | g of spores in 100 ml of distilled 
? 





water for 24 hr at 5 C. When 2 ml of this extract wer 
developed on pape! chromatograms us distilled water 
as a solvent, zones ot inhibitory activity occurred at R 
20 1) nd >. 70, depending on the conditions of de vel 
pment Ihe inhibitory activity could be removed from 
extracts With anion exchange resins or animal charcoal. It 
was possible to partition the inhibitors from water into 
diethv! ether Ihe residue remaining after vacuum dis 
tillation of the ether was highly inhibitory to germination 
and the inhibitory materials were soluble in alcohol, ether 
ind wate! In the latter solvent they gave as uch as 50 
inhibition of spore germination at concentrations as low as 
2 ppm When these materials wel hromatogramed, the \ 
wave zones ot activity that correspond i to those from the 
riginal extract. Comparisons of R specihc activity, and 
effect of neutralization showed that the inhibitory materials 
re not aspartic vlutamic, or maionte wid These neutral 
d acids 1 concentration of 1000 ppm had no effect or 
spore gel ition, whereas the neutralized inhibitors were 
( tions of 2 pp 
Heat-induced abnormalities a model disease. 
G. T. A. Be For an understanding of the phases of 
evste j ral disease ritical datu s the 1 e when the 
{ = = = vinie inte ted = ia i cannot bye 
| t etermined by any ethod a é To avoid 
: : ‘ study was lace i phys opie diseast 
ee t treat nt of Ktent I} resu 
: ect of the trea lt nds upon the 
dispos t tl treated tissue Adult plants of A 
£ pped 2-7 days pre 1 were treated for 
241 ( amber at 56 e humidity of 
u-Y¥ | rie period I ) — e adayvs or wee 
f t e greenhouse ! ‘ s of tl 
iX il s! tis became irniegated t of untopped 
s “ i 1 edia a topping, of ! 
| ts topr | lavs before treat nt did not develoy 
pped or, more rarely pped plants treat 
0 davs developed irked floral abno ilitie- 
t ils, s] ng e numbers 
cor t ume! to tl 
: at i t ! leaves and 
s U | : ce ped 


Carbohydrate reserves in grafted plants of potato 
{i PRB ; / / 


Varieties resistant to virus \. ani 

] P ~ ne fr, potato seedlir ’ ts. 1 rato or 

Ma t re susee - X but free of 
- int = ol nmun 

S ) nsitive Ey tablisl 


t r - ns i ! _ Yo stocks ind 

“u S t rs re S formed above 
Epicu : =. Concentration f re rbohvdrates 
1 of cos ts of S.4195 Epicure stocks 
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Toxin production by Helminthosporium victoriae 
on synthetic media containing different nitrogen 
sources. Robert W. Berry and Maurice C. Futrell Toxin 
production by He minthosportum victoriae was studied on 
culture media containing 





different nitrogen sources: am 
monium nitrate, ammonium sulfate, tryptophan, asparagine, 
tyrosine, phenylalanine, and methionine. Differences were 
significant in the amounts of toxin produced by a single- 
spore culture of this fungus in the seven media. A_ pri 
mary toxin virulent against Alamo seedlings was produced, 
ind also a secondary toxic material that attacked New 
Nortex seedlings. Toxin production in Alamo seedlings 
was greatest in the culture medium containing ammonium 
nitrate as a nitrogen source, followed in descending order 
phenylalanine, tryptophan, methio 
nine, tyrosine, and asparagine. The secondary toxin affecting 
New Nortex was produced in highest amounts on methio 
nine, followed by phenylalanine, 


by ammonium sulfate, 


immonium sulfate, tryp 
tophan, tyrosine, asparagine, and ammonium nitrate. 


Growth studies of a Catenaria sp. infecting nema- 
todes, u ‘ Birchhe a \ species of Catenaria discovered 
in Louisiana sugarcane soils was found to be a virulent 


pathogen of several different genera of plant parasitic nema 


todes, An infection tub from ospores penetrated the 
nematodes, enlarged, grew, and consumed the entire con 
tents of the nematodes The fungus was isolated by re 
moving visibly infected nematodes, soaking them 4 minutes 


in a 1:4 solution of calcium hypochlorite, and placing them 


directly on heef liver extract igal Spor ingia developed 
ibundantly throughout the dium, wil long enlarged 
necks growing to the surface. where. in water. large numbers 


of zoospores were discharged The fungus grew rapidly at 
in optimum pH of about 6.7 : d about 28-33 ¢ 


Limited growth was recorded at pH 5 and 10.4, and at 
| 


temperatures as | is 9 ( and as gh as 43°C. Growth 
was limited on the following vegetable-extract agars 
sugarcane bagasse, sugarcane filter press, sawdust, sugar 


cane soil. oat. pea, and I in Ne xt to heef liver extract agar. 


potato-dextrose iwar gave thre est growth. 


The effect of nutrition on germination of conidia 
of Helminthosporium sativum in natural soil.—\/. G 
Boosalis.—The effect of potato-dextrose broth (PDB). dex 


| 
trose broth (DB ind potato brotl PB) on the germina 
tion of conidia of H ut m was determined by a recently 
devised soil infestation thed for studying spores in soil 
The fine sandy | “ ised was from held of winter 
wheat, and the fur is Is t is ire diseased roots of 


wheat. After the nid vere in soil for 3 weeks, 10 ml 


of the appropriat broth was pipetted or he intested 
plane of soil (4 in. in diameter which was then wrapped 
in waxed paper and incubated 24 hr. at 25 ¢ Addition of 
PDB s00 | i At) xtrose/| ited 
ermination of 75 of the lia \! t 30 of the 
erminated spores produced unbranched get tubes bear 
ox on tlie tee cles ble conidia. Length of the germ 
tubes varied fro to over 300 wu \ few conidia germi 
nated in this fas t : ended with DB (20 ¢ dex 
trose/L) sone 1 the new spores produced n soil 
iumended with PDB or DB germinated as described above 
Conidia in soil supp ented th PB (300 ¢ potato/L) 
developed germ tubes that i rise to mvycelium-bearing 
spores This tv pe I er natior 50 irred in sterilized 
soil amended wit! vater, PDB, DB. or PB. Spores in 
natural soil treated or with water did ne rminate 


Effects of salts. detergent, and barley-juice factor 
on stability of barley stripe mosaic virus... Vyron K 





Brahh The stal ' rie stripy osaic virus 1s 
iffected by salt ntratis varle lice factor, specifu 

ns, and Igepon T-73 (sod \-methyl V-oleoyl taurate) 
Phe etlects { thes t . e idl de ns rated vith 
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solutions of , { sodiu ethvlene the seald, but showed typical immune or resistant reactions 
diamine te t j oride sodium or pl ximal to the scald 

potassiu \ factor sta 

bilizes tl t fact s heal Losses to winter wheat from infection by Septoria 
table, nor t solvents, Variable tritici. Ralph M. Caldwell and Ignacia Narvaes.--Studies 
amount rt e 1 Or al at dad along will were made at Lafayette, Ind.. in 1957 and 1958 of grain 
the virus du ge} , is effect o1 osses in winter wheat varieties attributable to attack by 
stability « f the barley Septoria tritici. Grain yields and bushel weight comparisons 
juice tactor t tal t _ virus al 


low concent 


DNA content of Prunus leaf tissue. AK. bk. Brown an 
DF. Mi 1} el intered it 


1 DNA and RNA im P rt: ap tte 
prompted a ! r the dire =f ition of DNA 
content, TI pn t e senior author 
f a color qual i vy detects the 


DNA content ! j il I earty work on 


perchloric acid ext was found that the DNA 
content or \i I rhe \ eal tissue imounted to 
tbout 120 I | ized teal tissu Subsequent 
studies showe ! wid was destroying 
Scvrne DNA deoxy ind whet the eat tissue Was 
carefully extrac 1 trichloroacetic acid, the DNA 
content w phi ed jeal tissue since 
the total nu t wa tour to De ibout S000 
r of pt tl DNA er about 


Altering the effect of oat rust resistance genes by 


certain physical means. J. Artie Brou Leaves of 
oat strains po binations of the stem rust resist 
ance enes A B i ) ime susceptible to races 6 i 
A. and/or 8 t / grat ‘ ende hen the leaves 
were “sealde ! 1 Y days alter neculation and 
placed in wate : olut Scalding a narrow 
irea across a leal he development of susceptible 
ype uredia dist d, but 1 il, resistant-type 
uredia proxi t 1 Detach ‘ “scalding 
leaves 9 da if vw stant-tvp 
uredia characterist iven race and oat riety were 
fully formed t imption of tu is development 
ind tormatior ! ty pe ure i leaves ot oat 
varieties Viet | pernia, C.[. 2923, Santa Fe 
( kraine, and Lar ceptible to races 202, 
8. and/or 290 1 é hen ad iched o 
=( ilded, i i \ pliant | if eties Newton, 
Minrus, and Viet ‘ stant te rust races 
and 8 and crow? 2. respect were severed 
at the second 1 placed Wal | day atter 
noculatior wil rac isceptible-ty pe sori 
developed t vere maintained 
root-tree 


Induced susceptibility of wheat and barley to oat 


crown and stem rust fungi. —/. Artie Brou p Wheat 
and barley ar ne , hiv resistant to 
P nia / Po ob 
in n ind i h wi 1 rus 
resistance U wheat ind 
, varie 1 i ust ra < 
f \ t 202 , 2 8 \f ) | 
lay the pr ¢ ched and 
» iced on 2 , at fe red 
ntermediate i n detached 
eave of ba hea Ir I 
trast. the « rust. Cr I 
rust, in ger i n detached 
eave " \ i Race 258 
was relatiy n 202 letached leaves, 
ilthough t rst | cks. Race 202 fre 
quently tor ¢ redila thie I KS Leaves 
of barley led t dle erally de veloped 
small te nter i ‘ ; distal to 


were made of several leaf-rust-resistant varieties exposed 
to natural and artificially induced infection with S. tritiej 
protected from infection by sprays of maneb about weekly 
for 5 or 6 weeks following the shooting stage. In 1957, 
severe infection that destroved all foliage shortly after 
Howering, resulted from both natural and artificial infection, 
Head size and straw strength were reduced, and the plants 
Mane I wave excellent control of 
S. tritict and permitted the leaves and straw to ripen normal- 
ly Yields in the inoculated plots were 25.0-44.0° ° below 
spraved cheeks, and in naturally infected 


ripened) prematurely 


vields in’ the 
plots were 21.1-27.6°0 below. Corresponding reductions in 
weight per bushel were 3.1-5.8 Ib. and 1.5-3.7 Ib. In 1958, 
a less severe natural infection resulted in vield losses 
ranging from 10.5 to 14.9! 


about the sane Phe 


Losses from artificial inocu. 
lation were bushel weight losses 
ranged from 0 to 2.2 lb/bu under natural infection. Early. 
maturing varieties were more severe ly damaged than later 


irieties 


Growth and sporulation of Guignardia bidwellii in 
pure culture and in the field.—/au/ G. Caltrider. 
Mycelial growth and production of pyenidia and sperma. 
vonia were markedly affected by various environmental and 
nutritional factors. The optimum temperatures were 25°C 
for growth and production of pyenidia and conidia, and 
YC. for production of spermatia and pyenos lerotia. Con- 
tinuous light greatly increased the abundance of pyenidia 
and conidia. Germination of conidia in a veast-extract 
medium was greatest at 30 C at a pH of 4.5-5.0. Synthetic 
| favored production 


media that favored growth generally 


if pyenidia and conidia and were unfavorable for spermatia 
ind pyenosclerotia. The amount of growth and abundance 
of spermatia and pyecnosclerotia on grape concoction agar 
increased with maturity of the berries used, whereas sporu- 
lation was favored by immature grapes. On naturally in 
fected berries in the field. pyenidia and conidia were more 
abundant during the first half of the season, and pyeno 
sclerotla were more abundant later Spermatia were pro 
duced under favorable conditions throughout the season, 
Attempts failed to induce the 


pure culture 


formation of perithecia in 


Infection of pear roots with Phytophthora cinna- 
H. Ronald Cameror Decline and eventual death 


pear trees in western Oregon takes two forms: slow de 


line and death after more than one season, or quick col 


apse and death within 3-4 weeks. Fungi isolated from 


{ 


several hundred soil samples taken from under healthy and 


declining pear trees included many usual soil fungi and 


ilso 2 species of Phytophthora. Phytophthora cinnamom 
nd P. syringae were isolated only from soil around collaps 
ing trees. P. syringae was found in one orchard, whereas 
, nnamomi was obtained from 7 of 9 orchards. Roots af 
one-year-old) Bartlett: pear seedlings grown at 45°F were 


e isceptible to P. cinnamomi but not to P. svringae. Roots 
it seedlings vrown al 70 | showed severe die-back 5 days 
ifter inoculation with P innamomi The fungus was 


reisolated from the diseased roots. Symptoms in inoculated 


similar to field 


vreenhouse trees were symptoms, and 
optimum temperatures for disease development in the green 
house were correlated with actual summer soil temperatures 
The failure to isolate the P?/ 


trees also suggests that /’. cinnamon 


tophthora species from healthy 
mav be responsibli 
for the q tick collapse ot pear trees in western Oregon. 
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Effects of nitrogen and calctum on perithecial for- 
mation by Ceratocystis fimbriata. Kk. \. Campbell. 
Experiments were conducted to determine the effects of 2 
levels of asparagine and the presence of calcium (supplied 
by calcium nitrate, calcium chloride, or calcium sulfate) on 
perithecia! formation by 2 isolates of C. fimbriata when 
crown on a synthetic medium containing mineral salts, 
thiamin, and maltose, each solidified with Noble’s agar. 
An isolate from oak in Minnesota formed many perithes la 
at the low nitrogen level (.159 g N/L) and the addition of 
calcium nitrate or chloride did not increase perithecial 
formation significantly although calcium sulfate reduced it. 
The high nitrogen level (.636 g¢ N/L) was distinetly in 
hibitory to perithecial formation. In contrast, an isolate 
from almond in California showed highly significant in 
creases In response to the high N level and/or the addition 
of anv of the 3 calcium sources. When this isolate was 
cultured on media with increasing concentrations of added 
calcium, perithecial formation was poor at 0, 2, 4, and 8 
ppm, slightly better at 60 ppm, much better at 600 ppm, 
and best at 682 ppm, the highest level tested. 


Studies of Alternaria spp. pathogenic on Cruciferae. 
Winit Changsri and G. F. Weber Phree pathogens, 1 
ternaria brassicicola, A. brassicae, and A. raphani caus 
leatspot diseases on cruciters, The first two pathogens 
cause considerable losses of crops in Florida, whereas the 
last has not been found. Fifty-five isolates of the pathogens 
and 13 varieties of cruciferous plants were included in this 
study. Conidia of A. brassicicola, A. brassicae, and A 
raphani_ respectively measured 14.7-86.4 $.2-19.6 BH, 
86.4-252.6 14.7-32.6 uw, and 40.7-141.8 « 9.8-29.3. The 
respective optimum temperatures and hydrogen-ion concen 
trations for their growth in culture are 24-28 C, 20-24 ¢ 
ind 24-28 C, and pH 6.0-8.0, 7.1-8.1, and 7.1-8.1. Zonation 
formation in culture of A. brassicicola is affected by light 
Three minutes of light exposure or 6 hours of darkness 
alternating from the original source of light is required to 
induce zonation. The amino acids contained in A. brassici 
ola and A. brassicae extracts are comparable but slightly 
liferent from those of A. raphani extract. This similarity 


of amino acids in the first two pathogen extracts is possibly 
significant in that both affect the same varieties of crucifers 


equally severely 


Population development of Meloidogyne arenaria 
in red clover. R ( hard : < hapmar In vree nhouse ex 
periments population development of VW. arenaria was studied 
by determining, at 3-week intervals, the number of larva 
ssociated with Kenland red clover plants growing in soils 
infested with O, 100, and 500 larvae per 400 


During 147 davs the growth curves of roots of pl ints inocu 


uy dry soil 
lated with 0 and 100 larvae were similar. whereas that of 
plants inoculated with 500 larvae rose more steeply to a 
pe ik significant 


lv greater at 105 days and then declined 
sharply to a point significantly lower at 147 days. The 
number of larvae from roots of the itler Was proportional 
to root growth After a lag period of 63 days the number 
f larvae from roots of plants inoculated with 100 larvae 


rose to a peak at 105 davs and then declined. Verv few 





\ 
larvae were collected from soil infested with either 100 o1 
300 larvae during the first 105 days. After that the ratio of 
larvae in soil to larvae in roots increased, and at 147 days 
nany more larvae were collected from soil than from roots. 
oo" ° 


The development of males was similar to that of larvae, but 


on a much smaller scale. 


Effects of Streptomyces and Trichoderma on Fu- 


sarium.—C. C. Chi The effects of 11 species of Strep 
tomyces and 2 of Trichoderma on Fusarium ox, porum, fF 
solani, and Ff roseum were studied in the laboratory on 


solid and liquid media Al] 13 species were antagonistic to 
each of the 3 Fusarium species. The Streptomyces cultures 
produced very similar effects but differed considerably in the 


degree of inhibition incited. S. rimosus was the most 


inhibitory. It prevented all growth of each of the 3 
Fusarium species in Peoria liquid nutrient medium no. 1. 
On solid media it caused broad inhibition zones between its 
colonies and those of the Fusarium isolates. Microscopic 
examination of the hyphal tips of the latter showed them to 
be club-shaped and abnormally branched; some were killed, 
Since the colonies of the 2 fungi never came in direct con- 
tact with each other it was clear that an inhibiting sub- 
stance produced by the Streptomyces isolates diffused 
through the agar and caused the antagonistic effects. The 
Trichoderma species inhibited the Fusarium isolates in 
gliotoxin fermentation medium and on solid media. On the 
latter the Trichoderma hyphae quickly reached the margins 
of the Fusarium colonies, and the hyphae of the 2 fungi 
became coiled around each other, causing disturbances in 
the protoplasm. 


The mechanism of wilting incited by Fusarium in 
red clover.—C. C. Chi and E. W. Hanson.—Wilt symp- 
toms were induced in red clover in as few as 8 hours by 
placing freshly cut stems in filtrates of Fusarium oxysporum, 
F. solani, or commercial pectinase. Cross sections of treated 
stems showed that the xylem vessels had become plugged 
with a substance that stained brown with ruthenium red. 
The degree of plugging varied from only partial obstruction, 
at 12 hours in the filtrate or enzyme preparation, to nearly 
complete plugging, at 48 hours. Stems and roots of wilted 
plants from the field were similarly affected. Both filtrates 
and the commercial enzyme caused maceration of stem sec 
tions. Treated and untreated stems were also placed in eosin 
dye solutions, and it was demonstrated that the dye could 
not pass through obstructed vascular elements. The results 
suggested that these fungi produce a pectinase that breaks 
down pectins in the host, resulting in plugging. Since heated 
filtrates retained some activity, it ippears that something 
besides enzymes—possibly a toxin—is also involved 


Nemic parasites of coffee in Guatemala. 8. G. Chit 
wood and C. Berger.—Root-parasitic nemas are a major 
factor limiting coffee production on several estates; tap, 
secondary, and feeding roots are affected. Coffea arabica 
var. Bourbon is most susceptible, but C. robusta is injured. 
\ boveground symptoms ine lude stunting, chlorosis, and leaf 
dropping due to root parasitism by Veloidogvne exigua 
sensu lato (possibly also VW. incognita s.1.) and Pratylenchus 
offeae. Native corn and sugarcane are dangerous propaga 
tive hosts of coffee-parasitizing VW. spp.: lower stem galling 
of coffee plants, resulting from high infection in humid 
climate, is sometimes exhibited by trees infected with them. 
VW. spp. and P. coffeae are major causes of root damage, 
but fungi and other root-invading nemas are prevalent; 
thus the etiology of a root-cortex sloughing condition re 
mains undetermined. Helicotylenchus ervthrinae and Dity 
lenchus procerus are general ind numerous, but of unde 


termined importance. Xiphinema americanum, Trichodorus 
christiei. and Paraty enchus macrophallos ift rare. ind 
hence probably not of pathogeni significance to coffe 
{phelenchoides coftlede. { bicaudatus and {phelene h is 
} 

avenae are prey ilent root-invading species thought to be 


fungivorous, of no significance unless as tungus vectors. 


Meloidogyne from Taiwan and New Delhi.—’. G 
Chitwood and Mo-Chu Toung Veloidogyne of highly 
varied appearance but bearing many resemblances to WV 
atricana was found re produ ing on roots of Citrus reticulata 


n New Delhi. 


Major differences are noninterruption laterally of striae on 


austera in Taipei, Taiwan, and on C. sinensis 


female perineum, and phasmids in normal position on larvae 
and males. Galls are spheroid to elongate: egg masses are 
usually external on citrus. Transfers in Taiwan to Citrus 
grandis var. Wanbanvyu. ¢ sinensis var. Wango, and ¢ 
aurantium var. Chu Lan were confirmed morphologically: 
held record of transfer to Coffea arabica is not yet con 
firmed, Citrus infections showed extreme variability in 
morphology. Possibility of mixed species is being checked 
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MI ito ind susceptibility to TEV in the YRP10 progeny plants 


Datura stramonium and Chenopodium hybridum as 


semiquantitative assay hosts for bromegrass mosaic 
virus. / "., / Datura stra 
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spurious pleiotropism cannot be considered tenable as ap 
explanation for the association of resistances to PVY and 


TEV in some peppers, and the gene designation ey" must he 
regarded as invalid, 


Lesion type as a means of evaluating barley lines 
for resistance to Helminthosporium sativum.—R. James 


Cool \ qualitative method has been developed for evaly 
iting the resistance of barlev lines in the seedling stage to 
the spot blotch phase of He/minthosporium sativum. Indi. 
vidual lesions of all susceptible varieties tested appear as 
necrotic areas, each with a chlorotic halo, whereas lesions 
of 7 resistant varieties are characterized by restricted 
necrotic spots with no halo. Usually these two groups were 


ition Was recorded quan 
Lesion dif 


‘ 
‘ 


indistinguishable when di 
titatively under greenhouse testing conditions. 
ferences were definite and consistent when inoculated bar 
ev seedlings were incubated 40 hours at 20 C with moisture 
idded as fine droplets prior to inoculation and again after 
16 hours. Differences were less apparent when te mperature 
approached the optimu n lor spot bloteh development or 
when droplets were large ind coalesced into films on the 
leaf surfaces. A thoroughly mixed spore-tale inoculum was 


necessary for uniform lesion distribution. Fifteen advanced 


1 

lines of ly iit B112 (susceptible resistant! were tested 

lor resistance Correlating qualitative greenhouse data wit! 
vo vears of field data gave an r value of .807 


Recent developments in sting nematode control on 


peanuts... BW. EE. Cooper and J. N. Sasser The extensive 


host range of the sting me itode (Be onolaimus longetcau 
lat ) makes control by crop rotation impracti« il. Suitably 
replicated row applications of 1,2-dibromo-3-chloropropane 
2 weeks before planting, at planting, or as a sidedress 3 
weeks after planting respect velv gave verv good, verv good. 


ind fair control and no apparent phytotoxicity. In addition, 
a new experimental nonfumigant nematocide, O,O-diethyl-0 
2-pyrazinyl phosphorothioate, applied at 4, 8. and 16 Ib/A 

ictive) at planting gave nematode contro!. vie'd. and qual 


ith | ¢ 


tv that were correlated directly with dosag Nematodes 
pint of soil > months ilte treatment were 185 for ur 
treated plots and 115 >, and 30, respectively, for treated 


plots. At the highest rate, vield and quality expressed as 
value/acre ($339.86) were higher than the most effective 
dibromo-chleropropane treatment of 1 gal./ A. granular at 
planting ($297.88). The ilues compare with $94,32/A 


for untreated peanuts 


Histological studies on penetration of pea roots by 
zoospores of Aphanomyces euteiches. John L, Cunning 
ham and D, J. Hagedor Pea seedlings of Wando variety 
were grown aseptically in culture tubes for 10 days. A 


suspension of 390.000 zoospores per Was prepared tron 


nvceelial mats grown } iv- t 24 ( n maltose peptone 
broth, Zoospore formation was induced by replacing the 
medium with an equal \ ime ot sterile ike tap water, 
ind replacing this water 2 hours later w enough sterile 
distilled water to cover the ils Pea roots were placed 
in the zoospore suspension for 1] 8 hours. They were 
then cut into suitable lengths and fixed immediately for 
icrotome sectioning Hundreds of observations revealed 
that exposure to the Zoospores tol 2 hours was sufhcient 

ie for penetration into the epidermis. Upon germinatior 
of the encysted zoospore by the formation of a germ tube 
this structure usually entered tl ré between epiderma 
cells or through root | rs na te cases, however, the 
germ tube penetrated directly through the epidermal cell 
wall. Appressoria-like structures were observed rarely. Onee 

side the root thre mvce um was . ich intrace ilar as 

tercellular Penetration t the 7tl rtical laver of cells 


ecurred within 6 hour 
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Several species of Pholiota associated with root and 
butt rots of Rocky Mountain conifers.Koss VF. 
Davidsor Isolations from a soft white rot in the butts 


of living subalpine fir (Abies /asiocarpa) and Engelmann 


spruce Picea engelmannu) show that two species of 
Pholiota (P. squarrosa and P, alnicola) are commonly 
present im the central Ror kv Mountains. P squarrosa 
ammalane y fruits at the bases of these two tree species 
as well as at the base of aspen Pop s tremuloides), P 
Jnicola was collected for the first time in the summer ol 
1959. The asidiocarps were present inder mature ind 
wermature trees after heavy summer showers in August 
Clusters of the basidios arps were usually scattered under 
such trees some distance three or more feet) from the 
ase of the trunks, apparently originating from brown 
1 


mycelial masses '4—1 in. in diameter, around smaller defe¢ 


ires isolated from basidiospores, sporophore 
+] 


identical wi 


tive roots. ¢ 
lecaved roots were cultures 
1 from white butt rot in the living trees. Cultures of 


two fungi have been studied and compared with 


hese 
iltures of the common hardwood fungus, Pholiota adiposa. 
Cultures of all three species may be ad stinguished on the 
vasis of diflerences in odor, growth rate, and type of conidia 


Effects of Meloidogyne incognita acrita, M. incognita 
incognita, and M. hapla on gardenia. RB. A. Davis and 
WR. Jenkins—Gall development induced by VW. incognita 
ta and M. incognita incognita was similar. Nematodes 
were generally located entirely within the stele, sometimes 


the cortex. Giant cells numbered from 2-5 up to 10-12 


sround a single female and contained 30—40 nuclei. Cortical 
nd stelar proliferation and hypertrophy and “abnormal 
xvien formation accompanied all intections Some stelar 
parenchyma cells became narrow and elongate: arranged in 
irchlike fashion in the stele around some giant cells and 

atodes, Cortical cells in proximity to parasites in some 
wes contained 1] to several thin cross walls and = were 


irger than in check roots. In some infections there was 


formation in outer layers of the cortex on the 





nfected side of the root. Occasionally there were irregular 


hickenings of portions of cell walls, near or alongside giant 
wkKening } 


mes enclosed groups of paren hvma cells 


The number of enclosed cells decreased trom breakdown 


f some ce walls, until only 3 or 4 cells remained. Giant 
ells wet not observed to have formed from these areas 
Gall deve opment induced by WV. hap was characterized 


proliferation of cortical and stelar parenchyma, with 
ttle cortical hypertrophy. Production of branch roots was 


prevalent 


Role of pectic enzymes in susceptibility and resis- 
tance to Fusarium and Verticillium wilts of plants. 


Dawson ©. Deese and Mark A. Stahmar Fusaria formed 


or no pectic enzymes when grown on synthetic media 
mtaining 1COs4 idded pectin induced enzyme torma 
m. Therefore, studies were made of adaptive pectic en 
yvme formation by Fusarium and Verticillium when the 
fungi were ultured on surtace-sterilized living stem tissue 
m resistant and susceptible plants. Extracellular enzymes 
italyzing hydrolysis of pectin or pectic acid were measured 
in the culture filtrates. Fusarium grew well on resistant o1 
susceptible tomato tissue; and more slowly on resistant 


Both f yvcoopersici il } 


luced about 3 times as much pectic depolymerase (DP) 


manana tissue, ibense pro 


when grown on tissue from susceptible varieties of tomato 
r banana as on resistant tissue. V. a/bo-atrum formed about 
10 times as much polvgalacturonase PG) on tissue from 
susceptible tomato as on resistant tissue. Sap expressed 
from Fusarium-inoculated intact susceptible tomato or Vet 
ticillium inoculated susceptible potato plants showed in 


reased DP and PG activities; sap from inoculated resistant 
plants showed no increase in pectic enzymes Since pecth 


enzymes play an important role in producing wilt, these 


r 


results suggest that resistance to Fusaria and Verticillia 
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may be due to a suppression of the formation of fungal 


pectic enzymes by factors in the resistant tissue, and that 
susceptibility may be associated with greater pectic enzyme 


ormation, 


A population of self-fertile red clover necrotic-spot- 
ting with a strain of bean vellow mosaic virus. 





Stephen Diachun and Lawrence Hensor A self-sterile 
plant of red clover of clone KvC39, known to be heterozy- 
gous dominant necrotic-spotting (Nn) with bean vellow 


mosaic virus isolate 204-1, was pollinated with pollen 
from an autogamous self-fertile plant (KyCA2) known to 
be recessive (mottling). The | ind F. (S,) populations 
segregated for reaction to the virus. On the basis of 
progeny tests, a plant (KyC39A2-2-4) in the Fy (S,) genera 
tion was selected that is believed to be homozygous necro- 
tic-spotting, self-fertile, and partially autogamous. Seventy 
plants from seed produced on this plant have been inocu 
lated with virus isolate 204-1; all are necrotic-spotting in 
reaction, This population of red clover plants has been 


designated Ky BYM\ Nee SF 1959 


Population variation of Pratylenchus penetrans and 
other nematodes associated with roots. —4 f. Di 
Edwardo. Root ind soi 
‘ olle ted in a commerce! il pl inting in so ithe rm Ne “ Jerse y 
it bi-weekly intervals from October 1957 to May 1958. and 
at weekly intervals from June to September 1958. A modi 
fied Baermann technique was used to extract: nematodes 


samples trom strawberry were 


from soil, and a Waring blender was used to extract nema- 
todes from roots Praty encnhus penetrans was the dominant 
form. Soil moisture and temperature were recorded in each 
instance, Soil populations from October to April ranged 
from less than 50 to 500/100 ml of soil. Lowest numbers 
were in January. Soil populations reached a peak of 1100 
100 ml of soil in June, then slowly declined. Root counts 
from October to January ranged from about 400/¢ to 900 

of root. Populations increased steadily from early March 
to late July. when a peak of about 2000 gy was reached, 
During late July, populations dropped off rapidly to a low of 
6(00/g of root. From early August to the end of September, 
populations remained around 700/g. The sudden drop in 
the concentration of 


nematodes per gram of root in late 


July was attributed to the fact that at this time a new 
flush of root growth was initiated and the root systems were 


practically renewed thus giving i dilution effect 


The effects of environmental conditions on the 
growth of Merulius lacrymans.— Jesse D. Diller and E. 


James Koch 


and environment affect the rate at whicl 


To determine how soil substrata, fertilizers, 
Ver i1us lacry 
mans causes decay in wood, test blocks of 13 species (bald 
cypress, black locust, Chinese chestnut, Douglas fir, eastern 
hemlock, eastern redcedar, Japanese chestnut, mahogany, 


northern red oak, Osage-orange, teak, Virginia pine, and 


white mulberry) were exposed t fungus infection in 4 
environments: 1) in the craw! space ol a hasementiess house. 
2) under a mound of leaves in a wooded area, 3) in a root 
cellar, and 4) in a room maintained at 40°} The test 
blocks, segregated into 3 groups heartwood sapwood, and 


mixed heartwood-sapwood), were in 8-ounce open tin cans 


with different soil substrata in the bottom: and wood chips 


infected with the fungus were ntroduced into each can 
Rate of decay was measured by per cent we ight loss during 
a 2-year exposure, The pH of the substrata and the use of 
+t levels of fertilizer were found to have little correlation 
with per cent weight loss. Weight losses were greater for 
test blocks on a soil substratum than for those on sand. 


The major differen es were among the environments Weight 


losses averaged 3. 4 for 468 blocks in the room held at 

40°F, in comparison to 11.1% for those in the crawl space 

Weight eraged 7.4% in 
; 


under mounds of leaves in a wooded 


of a basementless house. 
the root cellar and 8.8° 
irea. Heartwood lost less weight (6.4%) than sapwood 
(9.1%) The over-all average weight losses for the 13 
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yzed spectrophotometrically for 
distribution of 


packed cartons 
rhe 

ining a tablet 

ith either of the 


and anal 


nonia. immonia in cartons Cop. 


formulation was poor compared to those 


sheet formulations 


Controlling translocation of quaternary ammonium 
chemotherapeutants with cations and solvents.—L, V. 
Edgington and A. E. Dimond 


( ompounds l 


Fungitoxic quaternary am- 


niun relatively 


1 Ww immobile In 
adsorbed to 


adsorption can be 


; 


plants because the positively charged ion is 


itively charged plant tissue This 


interacted by thorium or calcium ions. Thorium js 
phytotoxic. However, 10°VWo Cal enhances the transloca. 
on of the quaternary ammonium ion in tomato cuttings, 


e adsorption of the quaternary a nonium compounds to 


plant tissue can also be prevented by organic solvents for 





quaternaries, Solvents that either prevent adsorption or 
lesorb quaternary ammonium ion are ethanol, isopropanol, 
tone, tetrachloroethane, and nitrobenzene In water the 
iaternary ammonium compounds are incapable of pene. 
iting bark of elm twigs In n-octanol or dodec inol, how. 
ever, they are capable of penetrating to underlying sapwood, 


adsorbed and render the 


Phese 


where they are tissue unpalatable 


isculal pathogens soivent= are probably effective 
because |) the solvent itself is an effective penetrant, 2) 


he ionization of the quaternary is suppressed so that adsorp 


n does not occur, and 3) the solubility of the quaternary 
nium compounds ts eater in organic solvents than 
A virus disease of Hibbertia seandens. Robert V 
In the cool, coasta reas of California, the gold 
ne is apparently 100 iffected with typical mosaic 
ptoms. Because H andens does not produce seeds in 
California, it is propagated vegetatively i practice that 
indoubtedly contributes to the higl isease incidence. The 
is Isolates studied to dat ippear to be strains of ep. 
er osaic Virus on the isis of: | nechanical trans 
=sibility 2) svinptomatology ) host range: 4) cross 
| tection >) thermal mactivatior ( dilution endpoint; 
resistance to aging. Symptons of the disease are 
ery severe at constant temperatures of 50° and 59°F. severe 
608 . moderately severe at 74 . and intermediate at 80°F. 
( h of Hibbertia was optimun it 66 and 74°F. At 
erage day and night temperatures of 66 ind 60 | leaf 
ptoms and stunting were 1 I iverage day and night 
peratures of 98 ind 60 | eat svmptoms were absent 
ery mild. At both temperature combinations the rapidly 
wing shoots wet frequently s ptom-tree. Cuttings 
such growtl -ually proved to be virus-free, 


The source of inoculum for bacterial canker and 
blast of stone fruit trees. Harle English and James R 


D : The source of the bacteria Pseudomonas svringde}) 

! [ suse the canker and | ist disease o stone truits has 

ever been satisfactorily established. Studies during the 

pas hree vears have s vn that reen-fuorescent pseudo- 

ds presumably 2? syringae mathogenic to peach 

s abound in peach and almond orchards in California. 

e bacteria occur st abundant n orchards or varieties 

th a history of disease ul the ire al- present on trees 

ng no disease sy pt - ne vere ished from the 

of healthy leaves lits healthy and dead 

-. of peach and a nd. and were occasionally obtained 

{ ipparently healthy weeds in the or ird. The bacteria 

ere re found wu he I ird alr nd there was no con 

isive evidence of their presence in the soi Pathogens in 

rds were more abundant in winter and spring than in 

er and fa Othe ipparent ealthy woody plants 

} pseudomonads pathe to peach were washed 

1! apricot. olive ( nese wingnut, rose, firethorn, 

per Penstemy antirrhinoides. Viburnum tinus 

{(/bizzia julibrissis n addition to their broad _ host 

t e bacteria are Kdentivy able to subsist as non- 
epiphytes on a de val if plants 
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Evaluation of crops rotation and soil fumigation 
for controlling the soybean cyst nematode.-_James V. 
Epps.—In 1957. cotton was planted in 4 plots in a field 
heavily infested in 1956 with sovbean cyst nematodes (Het 
prodera giycines), and soybeans were planted in 4 adjacent 
Soybeans were planted in all the plots in 1958, and 


lots. 
P respectively. In 


awwerage yields were 33.9 and 25.3 bu A.. th 
1959. $ plots planted to soybeans in 1956 and 1957, and to 
eotton in 1958, had average yields of 33.1 bu/A., compared 
with average yields of 24.0 bu for 4 plots in soybeans in 
1956 59. [Treatment of other plots in the same field planted 
to sovbeans the ly gal. of 1,2-dibromo 
.chloropropane increased yields from 21.5 bu to 27.8 bu/A 
in 1958. and from 22.6 to 28.2 bu in 1959. Thus, the in 
reases in yields from rotation with cotton for one year and 


} previous years with 


. 
from soil fumigation were about equal. Soybean cyst nema 


tode populations in these plots increased more rapidly on 
eovbeans grown after fumigation or rotation than on soy 
heans grown after soybeans. 


Effect of captan and captan-dieldrin on the germi- 

: . - P , . j J - 
nation and yield of wheat. Ofelio R. Exconde and Ea 
D. Hansing.—Effects of captan and captan-dieldrin on get 


ination and vield of winter wheat in the field were tested 


mn eight varieties in 1958 and 1959. Four ranges, based on 
sboratory germination % of seed, were included for each 
iriety 96-100. 9] 95. 86 90. and 81-85. The seed was 


treated with captan 75 and captan-dieldrin 60-15, both at 


the rate of 1 oz of technical captan per bushel, The experi 


| design was randomized bloeks repii ited >—-+ times 


mental 


The effect of treatments on seedling emergence and yield 


ymong different varieties was not signihcant, but meat 
liferences in seedling emergences and in yields were sig 
ificant among treatments. Captan-dieldrin 60-15 and cap 
tan 79 were superior to no treatment in both vears, and 
uptan-dieldrin was significantly better than captan the 
first year Phe ean percentages of seedling emergence for 
the 2 vears were 77 for « iptan-dieldrin 76 for captan, and 


treatment. Mean vields fo vears were re 


spectively 22, 21, and 19 bu/A. for captan-dieldrin, captan, 


i ) 
ind no treatment. Mean seedling emergence for the 2 
vears for ranges 1, 2, 3, and 4 was 76, 77, 73, and 65 
ind mean yields were 23, 21, 20, and 19 bu/A., respectively. 


Movement of Radopholus similis into rough lemon 
feeder roots and in soil, and its relation to Fusarium 
in the roots.._Julius Feldmesser, R. ¢ Cetas. G. R 
Grimm, R J Re bois and Rod: ey Hi hidder 7 he move 
vent of Radopholus similis across a margin ( a line of de 


narcation between nematode-infected and nematode-free 


ireas representing points of greatest nematode penetration) 
into soil and rough lemon feeder roots previously free of 
plant-parasitic nematodes has been studied in the green 
house Radopholus moves into clean areas at about 6.0-8.5 


n. per month when root systems of adjacent citrus seedlings 
ire in contact or nearly so. The population peak is at a 
point behind the moving margin The nematodes at the 
irgin are found in very small numbers in and adjacent 

roots. Fungi, especially Fusarium oxysporum and | 
solani, are found in both nematode-free and infected roots, 
but incidence is highest in roots infected with Radopholus 
for the longest period, and lowest in roots not yet pene 
trated or newly penetrated by the nematode. Thus, quant 
tative differences exist in fungus populations behind and 
ihead of the margin, the higher levels being associated 
with the presence of plant-parasitic nematodes within the 


citrus roots 


Effect of storage temperatures on survival of plant- 
parasitic nematodes in soil._/. VW. Ferris. Coloma sand 
Veloidogyne hapla, Miami silt loam containing 
Helicotylenchus nannus, and Houghton muck containing 
Pratylenchus penetrans as the predominant plant-parasiti 
\ sample ot eas h SOLI 


containing 


species were included in this study 
was mixed thoroughly by a coning process, s ihdivided ints 
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6 samples, and each placed in a 2-qt plastic bag. Two sub- 
samples of each sample were then stored in the refrigerator 
(34-40°F), 2 at room temperature (65-75°F), and 2 out 
doors, Aliquots ot soil from eac h subsample were prot essed 
at 0, 1, 2, 3, and 6 months during October-April. Numbers 
of nematodes recovered from all samples stored outside de 
clined steadily to 0 or nearly 0 during the test period. The 
numbers of MW. hapla larvae in samples stored at room tem 
perature and under refrigeration also declined sharply, 
though more survived in the refrigerated samples than at 
room temperature. The numbers of H. nannus stored at 
room temperature and under refrigeration and the numbers 
of P. penetrans stored at room temperature remained fairly 
constant during the test period. Numbers of P. penetrans in 
samples under refrigeration increased during the test period 
to more than twice the original number 


Viruslike particles associated with the ratoon stunt- 
ing disease of sugareane.—-/]. L. Forbes and K. C. Ling. 

By the use of the electron microscope, definite particles 
were seen in juice from plants having the ratoon stunting 
disease. No such particles were found in the juice of sugar 
cane plants of the same variety that were free of the dis 
ease, Preparations for study were made in the following 
manner \ small droplet ot pilice Was forced out ot the 
cut end of a leaf onto a collodion membrane on a micro 
scope grid, This was air-dried, leaving the particulate ma 
When examined with the electron 


erial on the membrane. 
microscope, particles were observed, spheroidal in shape 
ind fairly uniform in size (averaging 31.9 mu in diameter) 
when compared with tobacco mosaic virus particles. Results 
were similar on repeated examinations with both the RCA 
ind the Phillips electron microscopes. Since the particles 
ipproximate the size of several spherical viruses, it is sug 


gested that they are virus particles of the ratoon stunting 


disease of sugarcane 
Studies of the host specificity of Verticillium albo- 
atrum var, menthae.-C. Fordyce and R. J. Green 
rhe apparent host specificity of V. albo-atrum var. menthac 
y 


was confirmed. Potatoe s and tamatoes were experimenta! 
inoculated by “root dipping” in a spore and mycelial sus 


pension, following which the fungus could be reisolated 


from any portion of the stem after 5 days but not after 50 
days. Preliminary inoculations exhibited no symptoms on 
either potato or tomato. Serial passages of single spore cul 
tures were made by inoculation of either sprouted eye pieces 
of potato or tomato seedlings and reisolating after 8 davs. 
Of lo single spore cultures, two cultures showed increased 
virulence on potato after 4 serial passages, and thre 
cultures, completely avirulent to begin with on tomato. 
exhibited greater virulence than the cultures pathogenis 


to tomato used as a_ control Iwo cultures expressed 


this difference after a single pasage, whereas the other 
required 5 serial passages before any difference could 
be noted. The remaining showed no change in viru 
lence. Simultaneously with the increase in virulence to 


completely virulent to pep 


omato, all 3 cultures became 
permint. The cultures that expressed increased virulence to 
potato retained their virulence to peppermint 


Serological differentiation of prune dwarf and sour 
cherry necrotic ringspot viruses...R. WH. Fulton and 


R. 1. Hamilton 


series of intramuscular injections of 0.7-0.9 ml of purified 


Antisera were produced in rabbits by a 
virus emulsified in Freund incomplete adjuvant. After 3—5 
injections, homologous virus reacted with antisera diluted 
to 1:320-1:640. Additional injections increased titers to 
1:1280. There was no cross reaction between prune dwart 
virus (PDV) and necrotic ringspot virus (NRSV) anti 
serum, nor between NRSV and PDV antiserum after re 
noval of antibody to host protein by adding clarified cu- 
cumber or squash extracts. This confirms previous conclu 
sions that these viruses are unrelated. Recurrent NRSV and 
virus E” reacted strongly with NRSV antiserum. but not 
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Effectiveness of chemical dip treatments on the 


culture of Croft lilies ( Sixty-one 


' 
I} I naex 
i naex 
r \ date 
| | 
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100 ry 
pl 

Influence of nitrogen and potassium nutrition lev- 
usarium svstemic wilt of 


( 1 tf W 


I Zo ) were 


els on the development of | 


carnations. 


by } ésarium oxvsporul I anthit was ¢ itluated by a dis 

se index (D.1.) and a parasitic efficiency index (P.E, = 
100 minus the green weight of experimental plants times 16 
divided by the green weight of the control plants). The 
lisease index using weight isses for disease symptoms jn. 


most fre. 
High N 


increased symptom severity, 


dicated that incipient and irreversible wilt was 


quently present with 25 ppm N and 15 ppm K 


150 and 2OO pp pour iniably 


Root sv nptoms were most se re at the low-K treatments 
15 and 30 ppm). Increased K levels retarded root losses, 
Parasitic eficiency ratings on total plant growth showed 
that high N and low K greatly influenced disease develop. 
ent, with the P.1I ibove oO at nitrogen levels above 100 


ppm. Parasite efficiency ratings on dry-weight analysis of 
shoots and roots were highest t low \ ind high K le vels, 
N low K levels. 


. 7 , 
Parasite ethciency decreased higt ind 


Parasite efheciency comparisons did not always agree with 
disease index, whi evaluates parasitic activity by 
| 1 expression The PI per Its seasonal evaluation 
irasitie ac ity of a pathoger sed on comparison of 
i ed and cor | n the cat tien 


changes in wheat due to stem rust 
infection and different temperatures.— David L. Gerwitz 
Richard D. Durt \n isogenic line of wheat. Triti. 


Some metaboli 





fare val Keny bar er, hen ntected witl pP CCl 
a minis Var, ¢tritte -ubt e lobB, shows infection type 
O-1 at 20 C, and type 2 at 30 ¢ Seven-day-old plants were 
ul ited ind placed itt ~ Wariy tre ted Driinesd ilated 
plants at 20 ind 30 ¢ I nt davs tater the primary leaves, 
each bearing 10-15) eruy pustules, were harvested, 
u n liquid nits ! dried, extracted in water, 
ind analyzed colorimetrically No quantitative change 
ind in protein at tt temperature or in phosphate 
UV ( \mino nitr it ed slightly in intected 
pial it both temper nd phosphate decreased 
ntiv in infected | ! t 3O ¢ Ar 20 ¢ i slight in- 
se occurred 1n tol hvdrat th no change in 
cing sugar. At 30 ¢ l carbohydrate and reducing 
igar content inereas liv wu d plants 


l 
I 


Recovery of \-disease virus from naturally infected 
milkweeds.—.R. VW. Gilr In western New York, milk. 
{sclepias syria ng near X-diseased choke- 





es were otten nile ed ! rus Affected milk- 
weed alt eloped numerous short osetted, proliferated 
ikweed were transmitted bv dodder Cou fa subinclusa) 
Kweed, per wink na t to. but not to aster In 

riwll ( he sé “Ola al I ! rosis., prolitera 
or ea ng ¢ fhe | na j ition of flower 
ew ( virescence, In t ite Iter 7 i! inthoevanosis, 
‘ rus ! role iX ‘ it ped infected 
piants ‘ s1onalilvy produ ery s i pre iturely rip- 
ed ruits [wo is s of X-disease rus, transmitted 
noKecherry DV adoddet l 1 tte same syndromes 

i kweed, periwinkl nd t if ind were = similarly 
lodder-transmissible ster \t pted retransmis- 
lodder otf the ind \-disease isolates from 

Ous hosts to pea ¢ ns il, but svndromes 
ed herbac at the kweed 


Formation of local lesions on Gomphrena globosa 
bs viruses from red clover. kK Hi (, h and Roy dD 
Tj 4 clone of re ‘ Wegener was in 


i » strain « | - I ~ read clover 
- ‘ - na l ned trom 
\ fected red S I 1u ad on 
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- davs at » | and in 12 davs at 65 | lemperature did 
not appear to influence number or size of lesions or the 
smount of anthocyanin pigments produced along thei 
horders. -Lhese 3 viruses could not be differentiated on 
Gomphre globosa, but this technique may be useful in 
letecting the presence of these viruses in clover plants, 
EF , remain sympt miess for nti or ore 


Rapid -creening of alfalfa for resistance to Coryne- 
bacterium insidiosum by inoculating petioles.—__/. / 


Grahar Alfalfa can be rapidly screened for resistance to 
( a U insidiosun by inoculating petioles Petioles 

1 ps of 6 %-week-old seedlings or of succulent 
8 its re noculated, \ fine. hollow glass needle was 
lipped int ung bacterial colonies and then inserted int 


ole at the junction of the 2 lateral I iflets. Wit 


2 weeks, inoculated leaves of susceptible plants became 
r \ ed, whereas those of resistant plants r 
yined greet In an inoculation study of about 75 seed 
ngs of each of 4 varieties, the percentages of plants rated 
-istant t is tollows Narragansett 1, DuPuits . 
ris ttale KW) ind Vernal d >. Reino ulati n of the same seed 
ngs by the petiole method and later by the bare-root met! 
i con! ed thie riginal ratings i st instances seed 
gs e 4 varieties inoculated | the root-l soak 
Te a rated > months iter were Tal ed n ! <a 
I e number classified as resista wevel : 
} ‘ ' ute 
On the resistance of tomato varieties to Cladospor- 
ium fulvium. B#. R. Grant and J. K \ study was 
id t thre relationshiy between Cla sportul ful in 
R st, the tomato, Lycoper entum, Used 
= we lat rieties \ necdtle I i ad Red ( It nt 
Michig ~ susceptible nd Race | of the fungus 
rN t prepared by homogen en tl il 
-sue in a Waring Blendor xt ting the he 
d benzene, and concen « the extract t 
ss er reduced pressure in mitt t sphere 
» hie residue was ta I lj I ner t 
nirat , ) frech ti«« , ana ttl 
gy re er ocu i spor Sus 
t ¢ After 20 davs. ¢ | is easure 
ht was stimu ted LUOU extracts of the 
scep irieties and inhibited 90 w) ) thie esistal 
ties , pared to the nera j yleor | 
I tv of the Vines extracts is destroy 
1 d by freezing and thaw Extracts of 
j did not lose the , hitory 1 
} ted Thes results sug =! xistence f 
=? rie’ s l ‘ reespat mit i = 


The survival of Verticillium albo-atrum in muck 


soils. 1. Greer ly Phe ode ot survival ¢ 
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Nature of partial resistance of three species of 
potatoes to Phytophthora infestans.._J/u/ia Guzman 
\.. H. David Thurston, and Lee E. Heidrick.—In Colombia 
the partial or field resistance of about 500 clones of Solanum 
tuberosum, S. andigenum, and S, phureja to Phytophthora 
nfestans has been studied in the field since 1953, and their 
relative degree of resistance has always remained at about 
the same level A few clones have maintained a very 
high level of resistance lo develop a more rapid and 
iccurate means of testing breeding material for partial 
resistance, three clones of each species were selected, one 
with a high, one an intermediate, and one a low level of 
partial resistance ised on resistance in the field). Tests 


were made with race 0 of P. infestans Highly resistant 


lones required more ime to produce sporulation than 
clones with intermediate and low resistance. Lesions on 
i clone ot Ss andigenun will low resistance needed 5 
hours to produce sporangia after being placed in a moist 
chamber, whereas those of a highly resistant clone needed 
11 hours. Lesions produced on the highly resistant clones 





were small and produced very few spores compared to 


esions on clones with intermediate ind iow resistance, 
Highly resistant clones produced fewer lesions than clones 
with low or intermediate resistance when inoculated with 


he same sporangia! suspension 


An angular leaf spot of Magnolia grandiflora 
caused by Isariopsis sp._-f. A. Haasis and C. S. Hodges. 
\ previously undescribed leaf spot of l- and 2-year-old 
ignolia seedlings occurred in 3 localities in North Caro- 
ina during 1959-60. A species of /sariopsis was consistently 
ssociated with the disease, and typical symptoms were 
readily reproduced by inoculating healthy seedlings with 
spores and mycelial fragments under controlled conditions, 
The disease is characterized by numerous discrete, dark- 


brown to black, angular, necrotic spots measuring 1-2 mm 
each, and surrounded by a narrow ight-vellow halo. Synne- 
nata of the causa lungus develop only tron the necrotic 
ireas on the lower leaf surface These consist of numerous 


oosely arranged conidiophores, at first light-colored but 


turning dark wit! ige The conidia ar Nored, phial- 
shaped, mostly 2- to 3-septate, 33.7 u ) nd are borne 
singly at the tips of e conidiophores 


Testing commercial pea varieties for reaction to 
Fusarium roct rot, Fusarium solani f. pisi.l). J. 


Hagedorn Several techniques were tested for studving 
the reaction of pea (Pisum sativun varieties to the in 
citant of Fusat u root rot } sarin olar 1 pisi The 
nost useful technique involved kneading very thoroughly, 


nto a metal pan containi 14.000 2 of white quartz sand, 


the following ingredients: 350 inoculum consisting of a 


ilended suspension of causal fungus spores and mycelium, 
390 mi Czapek’s solution, and 700 ml distilled water. Pea 


seeds were planted in this infested sand and incubated 30 
lays in temperature tanks at 21 elor rietal disease 
reactions were recorded. About 280 cor er pea varie- 
ties and strains fron | seed mpanies were thus tested 
2 or 3 times for their disease reaction. Disease indices were 
ilculated wherein ( ndicated a piants ne tt ind 100 
| plants dead, Of the rieties less than | had a disease 
ndex (D.1.) of 0-2 17 26-50, 52 1-75, and 30! 
6-100. No in ne oF } resistant pea irieties were 
ind. but a few showe rving degrees of tolerance, 


h Wando ine I st toleral 


Sulphur nutrition of 
W. A. Haglund ar 


es enteiche ' idied to determir their sulphur 


Aphanomyces euteiches. 
fen isolates of Aphano 


pUulr¢ er i or ning D-g isparagine 
nd inorgani salt sulpnhur-containit compounds 
vere assaved tor ther vth-pi ! ctivit it 3 con 
entrations, equivalent t », 10, and 20 ppm of elemental 


ilphur. Methionine, cystine, and sodium thiosulphate sup 








638 
growth tail sodium thi 
sulphate i I I onine and I 
cystine | { | te 20 ppm but 
supported ex tung ind 10 py 
Sodiun 1 | ! were tox 
at both thie j dium bi 
sulfate pI None ¢ 
the sully t j vere tox 
concentra { in rate 
growth but lift { ohur source 
ind it w 1 f f sulphur was 
essentia | il res 
ilso ind . ite 
with the \ ' 
Serologi« il ind biological properties of brome 
mosaic virus antigens f l Har f Crude sap fro 
Moore bar . rus (BMV 
and purify \I\ { intibody pre 
cipitation I iinst eru to higt 
purified I e-diflusion § test 
gradient cer I f i ip from BMV 
infected plant BM\ 1 purified by dens 
rade Iss i 
durit \ f , 
tiger! ! ! j sity 
rade 1) entr 
lugati () nv te was 
found BMY ntigens 


No evider t that e two antigens 


were preset 
miunoetect! | I 1d | } purified virus 
preparal 7 te i I! é 
produce | ert t 1 the serolo 
eal analy | I I a re 
diff | 


The effect of the antibiotic Pimaricine 


selec live 


upon growth of several cacao fungi in vitro. —4. Juer 
ger anse ( | nme flasks containing 


2%) ml PDA, | f the Dut tibiotic Pimari 


cine val 


mvycell Atl ( 
mivora and I ered it 
sal ( ( of j 
gloe: / sp., and 
Pest | x x spore sus 
pens ) l tical range 
ot intibio rip | wit ot i 
fun eX nhibited 
Pimaricine cor 0-200 At the latter 
concentratior I j i =< e mvcellu 
during tne | t f f i} ora was not 
visibly inl { tration f 1000 ppm 
2000 ppm tl " mvceliur 
showed s t st s that P iricine ¢ 
a one | uppressing 
Some effects of pH und milk on tobacco mosaic 
virus. 4. Bf G. Bl In experiments 
inact tior | ~ ert ! ponents 
milk that rME\ t H ¢ appeared 
do so at pH 9 I ther ide over a range 
pH 6.4-11.4 suspen 
the virus | il ] nm was used 
Havana 425 1 , al lesions 
of the treated | Phe numbers 
lesions were ] H ¢ ‘ t reductions 
in lesion 1 H ind nearly a 
lesions were ri R “ “11 il 
with all 6 | i f xr with tl virus 


was the same. W 1 reduct “ obse 


ti 


W 


lin 
G 


ently killing the 


uspensions infected only the 
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pH 4.4, and there lesions at pH 3.1. When 
ixtures at either low or high pH were diluted after treat. 
nt, there was no recovery of the virus. Presumably the 
irus had been destroyed. On the other hand, milk inacti- 
ted TMV almost completely at pH 6.7 and substantially 


recovered in. the 


were tew 


of the virus could be active torr bv 


ting the milk-virus mixture 
The reactions of three golden nematode popula. 
ons to resistant and susceptible potato selections. 
lartin B. Harrison.-In conjunction program for 
development of a  golden-nematode-resistant potato 
h | be | F bil f 
research has been conducted on the adaptability of 
selections and on 


with a 


volden nematode to resistant potato 
presence of resistance-breaking biotypes of golden nema- 
de. Tests have been conducted for 3 years in 4-in. pots 


nfested soil obtained from the Commack, Hicksville, ind 


iford areas on Long Island. Resistant and susceptible 
selections from the Cornell breeding program and 
British Plant Breeding Institute at Cambridge 
ncluded in these tests. Potato selections were re 
inted for 3 successive years in the same nematode-infested 
il. In another test, nematodes from the 3 areas were ex- 
acted from the soil and added at the rate of 10,500 eggs 
irvae per 4-in. pot of uninfested soil, which was then 
inted to resistant and susceptible potatoes. Periodic counts 
iture females on the peripher il roots of the soil balls 
icate that the populations of golden nematode on Long 
nd do not idapt to the resistant selections used in these 
ts, and resistance-breaking biotypes do not exist in the 
ilations that were tested 
Sclerotinia blight of gloxinia.. Floyd F. Hendrix. Jr 
d Robert D. Raabe A disease of the florist’s gloxinia, 
nningia speciosa, was found in greenhouses in Santa Cruz, 
ifornia. The disease appears as a soft, rapidly advancing 
f the flowers that eventually causes them to collapse. 


hen the diseased flowers fall on leaves of the plant, the rot 
petiole, tre 


leaves and advances down the 


thereby 


es into the 


growing point and stunting 


Isolations from diseased flowers ind leaves gave 
Inoculations made with ascospore 


flo we rs, symptoms appearing 


erotinia sclerotiorum 


found following 


davs No leaf 
When these 


on the leaves, the fungus invaded 


thin 2 infections were 


diseased flowers were allowed to 


llations 


the leaves and pro 


the typical symptoms. 


A technique for determining the reaction of seed- 
ig plants to Thielaviopsis basicola. lL. Henson and 
W. Stokes._-Preliminary tests to determine the reaction 
seedling plants of small-seeded forage T hie- 
artificially infested green- 


legumes to 
basicola were made in 
ise soil. The 


sistent. Tests using 


and in 


1/3\ 


results were somewhat variable 


vermiculite and 
and 


a medium of 


consistently satistas 


ind solution were uniform 
The seedlings were grown in vermiculite in various 
d containers—plastic centrifuge tubes (50 ml), plasti 


ream containers (1 pt), and aluminum bread pans 


952%, in.). Holes (1-15, depending on container 
1, in. in diameter were located in the bottom of 
ntainers for drainage. The inoculum, produced on 

| lav-old flood cultures on PDA, consisted of endoconidia 

ind ited mycelium produced by 5 Petri-dish cultures in 

1 L of 44N Hoagland solution. The vermiculite was 

saturated with this suspension at the time of seeding, and 

igain 3 days later. The reaction of tobacco inoculated in 
this wav was erratic, but when grown for 14-21 days and 
her similarly inoculated, the results were satistactory. 

se readings were made 14-30 days after inoculation. 


s technique has been used satisfactorily with one or 


yenera Givcine. Lespedeza, 


Trifolium 


re species of the following 


Phaseolus, Pisum Vicia, and 
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e re 
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Plant injury induced by atmospheric ozone.—4. ( 


Hi Vv. R Pack. M. Treshow. R. J. Downs, and I G 


Transtrur The phytotoxi itv of ozone was studied on 34 
plant species in controlled-atmosphere greenhouses. Plants 
were subjected at various stages ol! growth to ozone at 
encentrations of 0.13-0.72 ppm for 2-hour periods. Ozone 
urvy svmptoms developed on 29 of the species. Some ot 
‘ st sensitive species were the small grains, alfalfa, 
SI act d tobacco. There was a general tendency for 
sensitivity to ozone to increase with age of tissue Palisade 


-t readily injured by ozone. On plants wit 
sade parenchyma, ozone caused chlorotic spots 
d necrotic areas to develop on the upper leat 
rfa On plants with undifferentiated mesophyll, in 


; 


was equally apparent from either surface of the lea 


alee spots that extended completely through the leaf 


eveloped on all species when injurv was severe. Ozone 
aused conspicuous tumors to develop on broccoli leaves. 


Symptoms similar to those produced by ozone fumigations 


we beet observed on a wide range of plan species grow 


letropolitan enters 


Studies on uptake and translocation of C''-labeled 
p-dimethy laminobenzenediazo sodium sulfonate 
(Dexon) by sugar beet seedlings. Ff. J. Hills. Dexon, 


( ibeled in the methyl position and purified by chroma 
graphy, was ted to sugar beet seedlings in the dark throug! 
ts in culture solution and to first fully expanded leaves 
\ perations were performed under a safelight transmit 
» wave lengths of mostly 546 mu. Aqueous Dexon (8 
y lid not change in opt il density after a continuous 
( Xposu o this safelight. R 1;dioautograms ot lyophy 


{ seedlings after 24- and 48-hr root exposure to 18 ug 
, 


, 
( Dexon/n culture solution indicated upt ike and translo 


if ¢ to leaves. Activity was greatest in e youngest 


transport of (¢ was Indicated 
ifter a 22-hy leaf exposure to 100 4] containing 126 ug 
(*.Dexor ( ictivity occurred in younger leaves and 
ts, Atten pts to extract and chromatogr aphically identity 


seedling shoots indicated only traces of 


ins ited Dexon. Much of the C™“ was not extractable 
aqueous methanol, indicating rapid conversion to other 
lentif pounds. Translocated Dexon from seed 
soil treatments may contribute to control of seedling disease 
sed by certain phycomycetes: however, Dexon is prob 
st effective at the site of application 


Effect of light on certain biological, physical, and 
chemical properties of p-dimethylaminobenzenediazo 
sodium sulfonate (Dexon).—F. J. Hills and L. D. Leaci 


Dexon, bright yellow in aqueous solution, is decolorized 


white ght. Subsequently, in an O, atmosphere, a pink 
or develops that increases in intensity with time. Studies 
ygest a two-stage decomposition; photochemk il redus 

I diazonium group evolving Ne and subsequent 


\idizatior ind polymerization, ly protected Irom 

ght, Dexon is highly fungistatie to Pythium ultimum but 
10 as effective against R/ vctonia solani. Ex 

sure of aqueous Dexon to light and air destroys fungi 
clivil } itro and ability to control seedling disease 

en used - seed nd soil treatments In reciprocating 
shake culture 8 ug Dexon/ml media gave 50 growth in 
pP TUL Neither the decolorized nor the 

Inpie pound significantly iffected growth of P iit 
hundred gy Dexon mi, ine rporated in soll 

completely inhibited Vpna extension = oft 

but a 1O-min. exposure to sur ight counter 

the f gistasis. Mixed with s it 25 and 50 ppn 

exo ive almost complete protection of sugar 

gs against P ( I e amounts t 

¢ pound gave 1 lis seeds I 
nd garden pea dipped in 0 solution of Dexor 

g nt disease contre whereas seeds dipped i 
purpl pound gave 1 ntrol, Fading of Dexon 
seed sunlight reduces ‘ slight 
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whereas pea seeds similarly treated lost nearly all pro- 


tection 


Factors affecting germinability of urediospores of 
Puccinia coronata.—E. LaGrande Hobbs.—\n a study to 
determine the cause of irregularities in germinability and 
storability of urediospores of the crown rust fungus it was 
found that temperature during the spore production period 
had a major effect. Spores produced on oat plants kept at 
61°F germinated in percentages 2-3 times as high as those 
produced at 72 and 85°F. Spores produced at the lower 
temperature also remained viable proportionately longer 
in storage than spores produced at the higher temperatures. 
There was no significant difference in germinability or 
storability of spores produced at 72 and 85°F, There ap- 
peared to be a trend toward higher germinability with 
aging of uredia up to 11 days, although differences between 
collections made at 2-3-dav intervals were not significant. 
If the plants on which spores were produced were allowed 
to wilt for 3 days prior to collection of spores there was 
a reduction in germinability. If the plants were kept 
watered for 3 days following wilting, however, the spores 
collected germinated well again. Spores of 6 races of the 
fungus produced on the universally susceptible variety 
Markton did not differ in germination percentages from 


-pores produced on 12 differential varieties of oats, 


Survival in the plantation of eastern redceedar seed- 
lings infected with Phomopsis juniperovora in the 
nursery.—C. S. Hodges and H. J. Green.-In an evaluation 


of the effect of nursery infection by P. juniperovora on 


survival of eastern redcedar (Juniperus virginiana) in the 
plantation, selected seedlings with 0, 1-10, 11-50, and over 
0% of the top killed by Phomopsis blight in the nursery 
beds were planted in the field. After two years, respective 
survival of the seedlings was 84, 23, 6, and 3° In a similar 
study, initiated in 1959, selected seedlings with 0. 1 10, 
1] 25, 26-50, and over 50% of the top killed were planted 
in the field. At one year, respective survival was 81, 55, 41, 


21, and 15%. 


fected at the time of planting showed evidence of multiple 


Most of the surviving seedlings that were in- 


new infections at the beginning of the second growing 
season, whereas only a small number of the seedlings free 

symptoms at planting had new infections. Apparently, 
little or no spread occurred from infected to healthy plants 
in the field. Viable conidia of P. juniperovora were re 
overed from material collected in the held that had been 
dead for as long as 18 months. The results indicate that 
seedlings showing any symptoms of Phomopsis blight in 
the nursery should be culled from planting stock. 


Mechanism of swarming in Tylenchorhynchus 
species (Nematoda, Tylenchida).J. P. Hollis The 
swarming (congregation in masses) of nematodes extracted 
from soil and incubated in aqueous suspensions works on 
contact between individuals. The swarming reaction 1s 
density-dependent and results from an apparent. sticky 
condition of the cuticle. It has been observed by the author 
in populations iron greenhouse pots of two species of 

enchorhynchus ind i species ot Hemi ycliophora. 
Studies with the Tylenchorhynchus species demonstrated 
that the reaction is species-specific, nonsexual, and inde 
pendent of soil population density and purity. In 7. martini 
swarming was unaffected by a wide range of pH values and 
numerous chemical treatments selected for testing of a 
hypothesis that this phenomenon may be conditioned by the 
state of polysaccharide, lipid, or protein substances of the 


; 
cuticte, 


Greenhouse pathogenicity trials with nematode-in- 
fested soil. / P Hi and uN / Vartir (,ree nhouse 
pathogenicity trials with a Trichodorus sp. from Red River 


iilev cotton (7 christie conducted on « 


ition, sweet corn, 
gative The results 


-<weet potatoes, ind sovbeans were ne 


wil sweet corn were confirmed by the authors when steril 
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} x! : Ce tis fagacearum isolates atter lO days on agar was 
of the ispensions of est at 24, poor at 16 and 32, and nil at 36°¢ In ful 
7. of i ver wl sunlight temperatures of 52° ( or ibove, deve loped 
50 col nematode readily in northern pin and less readily in bur oak logs, 
wer s, typi | occasionally in northern pin not in bur oak trees. 
cal st le ped Only 1 of 9 young red oaks developed symptoms when 
ir veel the | ince visture is practically excluded with a 4-foot-deep trench 
patho ind dis 1 a plastic tent from the area for 2 weeks before and 
tribution in ] I I na . ifter inoculation But 11 of 12 such oaks de loped 
eal equel : ptoms on an adjacent hea watered area. 

e I 

dence | ind Types of injuries on cantaloupe leaves associated 
t with guttation..S. S. lvanoff.——Chemical substances exud 
through leaf hairs may cause yellowing and blizhtins 

Metabolism in vitro of phloridzin and other host f entire leaves. The exudation of droplets may occur i 
compounds by Venturia inaequalis.—__/. [/ vczak, J particular loci or it may cover a considerable portion of 
A a i i tt races eal The whitish crystall or amorphous lumps left 
f bent ‘ i I euttating surfaces after evaporation may follow a circu 
| me ir pattern. They may or may not cause injury, depending 

| ‘ is onditions favorable or unfavorable for their reabsory 
th ) ' ( | n tl [wo modes of injurious action seemed to be involved 
filtrate pectir ne proceeding from within the tissue, the other resulting 
ine was ! ediu hemical action on the surface from without The role 
Glucoss , ‘ f particular inorganic salts (NaCl, KCI, K,PO,. NasHPO,. 
biose, and i lia co inthe type of injury was studied. Different salis pro 
tainit por rowtl luced different-appearing lesions on the leaf tissue. Gutta 
n through leaf hairs and possibly other epidermal stru 

i \ elt ires, as distinguished from marginal drop guttation throug 

i t | ! ' I ot hathodes, was widely observed ind seemed to he t ver 

the filtrat isolates il phen enon, although frequently overlooked. 

taining 2 li Effects of certain phesphorodithioate compounds 
no it All iso upon populations of Pratylenchus penetrans.— //arold 
tes te e pres I, Jensen and Donald E. Konice O.O-diethyl-S- Cethy 
ence f ‘ retin t ethyl) phosphorodithioat: Phi t) and analogous 
phloreti« \ tes t npounds (DI-Syston and American Cvyvanamid E.N. 18 
furthe OOH | P} 7) ire reported to possess nematocidal properties Pheit 
retic ac ¢ apple theacy in suppressing developing populations of P. pene 
tres eaction of rans was tested on infested soil in Easter lily fields. Plots 
tablished in October, 1958, to study effectiveness of 


naterials (Thimet at 36 |b active per acre, DI 


Syston at 25 lb, and E.N. 18,133 at 16 Ib) and of dusts 





Antisporulant action of hexachloro-2-propanol. himet 44 and DI-Syston 50 itive). Granules wer 
re, a: ‘ report 1 to the soil and dusts to the bulbs. All materials 
the antispor rol thiazole suppressed P. penetrans populations in roots and soil, Ap- 
Now , } nsistent proximately 600 nematodes were found per gram of control 
intisporu <achloro-2 =, Whereas only 37 per gra vere found in the more 
propa ' at 50 eflective treatments (36 Ib/A Thimet eranules or 44 dust 
ind 100 f WV a on | s (Approximately 310 nematodes per 50 grams 
Stemn/ { BR ontrol soil were found, compared with only 30 in soil of 

} ‘ ff ve treatments. Yellowish leaf tips were conspicuous 
ans at j f ¢ na lust treatments Sulbs dusted prior to field planting 
Clu Bot developed yellow leaf tips when subsequently forced it 
| s { ent Significant nematode control was obtained 
tricl prot e blacl ranular phosphorodithioate « pounds without phyt 
( ‘ f 
the keton ry it suggests Some effects of the chemotherapeutant NiCl on the 
that the hyd enzo physiological and morphological development of rust- 
thiazole ar , ictica infected wheat plants. S. G. Jensen and J. M. Daly 
Hexachloro-2 isefu Nil 100 ppm Ni ) has been found to exert a chem 
Perhaps ind reduc therapeutic effect’ by suppressing sporulation of Puccinia 
, ' graminis var. tritict race 56 on Little Club wheat grown in 
ontrolled environment at 21 ¢ Treated infections pro 

The effects of temperature and moisture on oak luce fewer spores, and the spores that do develop are ab- 
wilt development. l E. Kuntz. normal and have lower viability. When NiCl. application 
Wit! nstant r te ratures, wilt per - delaved until incipient sporulation, a necrotic blackening 
centage f ; 1 reased fr occurs in the center of many pustules. The stage in the 
) it 2O¢ t ) 28 °« Vel levelopment of the fungus at which the chemical is applied 
ige 9.5 days \ 2? H | within 20 s a critical factor in the nature of the morphological and 
days Wit fl . 1 air t pera physiological responses observed. Specific metabolic changes 
tures, sympt y air than bv soi associated with initiation of sporulation, such as an_ in- 
temperatut per binations 1 reased rate of respiration and a decreased Cy/C, ratio, are 
sulted in it Symptoms deve iltered by NiCle. The principal chemotherapeutic effect of 


oped durit I e. Growth of NiCl. appears to be in maintaining a high C,/¢ ratio, 
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ince the responses in respiratory rate vary with time of Compatibility relationships between monosporidial 
application and stage of metabolic development. The re isolates of Tilletia caries and T. contraversa._-Edgar L. 
sponses in respiratory rates may be due to Cl ion sines Kendrick and C. 8S. Holtor The great majority of mono- 
they can be duplicated in part also by NaCl. NiCl. gen sporidial isolates of Ti/letia contraversa are mycelial in 
erally stimulates the rate of respiration and increases the growth habit on agar. Consequently the use of fusion be 
¢./C, ratio when applied to healthy wheat tween secondary sporidia as an index to sexual compati- 


Phytophthera root and stem rot of lupines.-—John I’. 
lones an He ward R Johnsor Pel hings of the , culti 





ated species of lupine (Lupinus angustifolius, L. luteus 
ind L. albus) wilted and died when seeds were planted in 
pots of Sharkey clay obtained from a field at Stoneville, 


liss. Sovbean Giycine max) previously grown In this 
field, had been attacked by phytophthora root and stem rot 
Oospores were found in the roots and hypocotyl of the in 
tected lupine seedlings, and r megzaspermad var. sojde (P 


‘ 


ting surtace-sterilized 


1) was isolated trom them by pla ig 
tissu fragments on iima he in aval When seedlings of the 


> lupine species and of 3 varieties of sovbean (Clark, Ogden, 


ind Arksoyv) were inoculated with an isolate of the fungus 
from L. angustifolius by puncturing the hypocotyl with a 
spear-headed needle dipped in inoculum, all but the resist 

Arksoy wilted and collapsed within 4 days. Stem 
puncture inoculations with a soybean isolate gave similar 
esults Infection was also obtained when seeds were plant 
‘ t rtificially infested sand and when the inoculum was 
poured over the seeds before ce Seedlings of the 
{ wing native species of lupine were susceptible when 
noculated by the stem puncture ethod: Lupinus bicolor 


Effect of temperature on concentration of barley 
stripe mosaic virus in susceptible and tolerant varieties. 
| $ Kankam. Ir. and D. C. Arny.—Using Chenopodius 





ranticolor as the local-lesion host, greenhouse trials 
showed that the concentration of the rus in barley vari 
ties was greatly influenced by air ter perature Ar 16 ¢ 
Mars (C.1. 7015) showed chlorotic stripes 1 week afte 
i on whereas Modjo (C.1. 3212) began to show faint 

pe i I hout 2 weeks. Both irieties expressed some 
co \ ise after 5 weeks, fo new leaves 
=| d is. The assay detected the virus at 
l until about 2 weeks in Modjo. The 
is concentration in both varieties apparently increased 
vith time up to 5 weeks it this ow temperature, Dut the 
meentration was always lower in Modjo than in Mars 
At 24°C. Mars developed severe yinptoms with some ne 
rosis, whereas Modjo showed only chlorosis. In both vari 
es the concentration was high at the end of 1 week after 
ioculation and lower at 2 weeks. The level was considet 
ably higher in Mars than in Modjo, and the drop after 1 
ek was more rapid. At both temperatures the virus con 
rate nthe 2 i lies paralle d the symptom severity 


A solopathogenic line of Tilletia caries..-kdgay | 
Kendricl \ monosporidial isolate 92-1) from an in 
bred spore of race T-16 of Til/letia caries produced telio 


spores in culture. The secondary sporidia of this mono 
sporidia solate failed to mate with either plus or minus 
haploid sporidia, indicating that they were either dicaryoth 
r dip in their nuclear condition Cytological studies 
showed the sporidia to be uninucleate except for those in 
the process of budding, in which case 2 n el were present 


Wound ino: llations of voun wheat seedlings with second 


ry sporidia of line 392-1 alone produced a high percentage 
f infection. As further evidence of the diploid nature of 
line 392-1 the germinating Fy, teliospores segregated fo 
sexua patibility characters of the original haploid par 

ts, whereas compatible combinations tween the Fy mon 
sporidial isolates produced infection identical to that of the 


parent race, T-16. None of the | 


proved to be solopathogenie. Phus, solopathogenicity, which 


onosporidial isolates 


is beer reported in Ustilago nd Sphace otheca 


SbD Is ecurs in T. caries 


bility, a method proved successful with T. caries, is re- 
stricted to lines that produce sporidia. In one set of 16 
monosporidial isolates ot ] contraversa, 4 lines produced 
sporidial growth and these were mated with each other and 
with plus and minus lines of T. caries. No sporidial fusions 
occurred in any of the matings between 7. contraversa 


lines whereas sporidia of all 5 of these lines fused with 
both plus and minus sporidia of 7. caries. Furthermore, 
each of the 5 contraversa lines produced infection in 
combination with both the plus and the minus lines of T. 
caries The sporidial fusions and infection percentages ob 
tained indicated that the 5 T. contraversa lines, although 
bisexual with relation to the plus and minus lines of 7, 
caries, were stronger as “minus” than as “plus” lines. 


Comparative fungitoxicity of some mono- and di- 
alkyl-substituted dithiocarbamate vapors and _ solu- 
tions..-J. B. Kendrick, Jr The fungitoxicities of some 
sodium salts of dithiocarbamic (DTC) acid with mono- and 
dialkyl N-substitutions were compared in a way that dis 
tinguished between volatile and nonvolatile degradation 
products. Alkyl radicals compared were methyl, ethyl, pro 


butvl, and ethvlene. Toxic ities were ex 


pyl. isopropyl, 
pressed as per cent of my elial growth of treated vs. con 
trols for Phytophthora cinnamomi, Pythium aphanidermat- 
im Rhizoc fonia sotani Sclerotium roltsu Sclerotinia scler 
otiorum, Fusariun solar ind V erticilliun albo-atrum 
When the fungi were grown in direct contact with the DT¢ 
containing agar, dimethyl and ethylenebis DTC-salts in 
hibited the growth of all fungi at 10 ppm by 50° or mor 
ind were the most fungitoxic members of the series. a fact 
supporting other workers’ data. When these fungi were 
grown so that only the v ipors of these chemicals could con 
tact the mycelium, however, only monomethy! DTC-salt 
showed 50° or more inhibition of all growth at 5 ppm; 
it 10 ppm monomethyl, monoethyl, and isopropyl DT¢ 
salts gave more than 50% growth inhibition, and were more 
fungitoxic than dimethyl and ethvlenebis DTC-salts. These 
data suggest that some monoalky! DTC derivatives § are 
more fungitoxic than determined by others in experiments 
that disregarded vapor pressures 


Some factors affecting sporangium formation of 
Phytophthora cryptogea._Bi// BH. Kennedy and Donald 
( Erwin Phytophthora crvptogea, incitant of a root dis 
ease of alfalfa, formed sporangia readily when dises of V-8 

tice NaOH (pH 6.5) agar and mycelium were incubated 
in a shaker-agitated inorganic nutrient solution for 24 
hours at room temperature The solution consisted of 
KH.PO,, 0.001W: KNOs, 0.005 VW: Cat NOs). * 4H.0, 0.005 VM: 
ind MgSO, * 7H.O. 0.002W. Adding the chelating agent 
ethylenediamine tetraacetic acid (8.9%10°M) stimulated 
sporulation markedly on V-8 CaCO, agar (pH 6.5) dises 
but only slightly on V-8 NaOH agar (pH 6.5). Tap water, 
boiled to 1/5 its original volume. and aqueous soil ex- 
tracts stimulated sporulation on V-8 NaOH agar. Sporula 
tion oecurred in both sterile and nonsterile solutions. 
Sporulation was only slight in tap or double-distilled water. 
Copper (as CuSO, * 5H.O) in the inorganic salt solution at 
meentrations as low as 0.2 ppm inhi ited formation of 
sporangia, and at 0.1 ppm induced f-rmation of abnormal 


type <. 


Angular leafspot. a new disease of strawberry. 
Bill W. Kennedy and T. H. King A new disease of straw 


‘ ; 


berry in Minnesota was ind in 9 of 26 nmercial straw 


berry fields in the southeastern part of the state in 1959 
Defoliation was severe where sprinkler irrigation was used 


Dark-green watersoaked ar ir lesions first appear on the 
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7 ‘ thie is allempted by seed treatments with aqueous solutions 
UDI I é A I terramyvein, agrimycin, streptomycin, aureomycin, ac hro 
Wher - ( when nycin, mercuric chloride, and antibiotic combinations. Pre. 
dr he xudate \ inary evaluation of antibiotics by paper dise agar diffu. 
nt-agal s1or issavs revealed that a maximum level of effectiveness 

plus ye ; ptoms igains \. campestris was reached with antibiotic con- 
watern | lica is are trations between 2800 and 3200) ppn \ 30-minute 
that t i I ire ‘ - nersion inp antiblots solutions at concentrations 
' e NL P K is ce ip to 3000 ppm reduced infection to less than 1% on natur 

{ " 7 ) straw i fected seed and less than 8 on artificially inoculated 
herr j ! 1 deep il I it complete seed disiniection was not provided, 
fiels \\ { rry leaves \ssays of separated seed parts did not show antibiotic 
. As, ) e found penetration into the internal seed parts. Colonies of black 

int va | nadicate icterla deve loped ol streptomycin impregnated agar 


d with the bacteria. indicating resistance to the anti 


No resistance was found to the tetracyelines. In 





1 treatments of artificially inoculated cabbage seed, the 
Resistance to Phytophthora root rot in pepper. etracvelines showed strong inhibition of bacterial growth 
K ’ ( ( \ f 613 lines by delaying appearance of bacterial colonies Antibiotic 
wustetic f ¢ m were sprays applied on cabbage plants at least once prior to in 
screened Seed S ition were more effective in reducing disease incidences 
vrowll { ‘ enhouse than 2 and 3 spray applications after ine ulation 
were ispensior 
containir , le each row The automatic measurement of fumigant concentra- 
of seed) | i i t vere re tions. WV. J. Kolbezen, ( Kt Wilson, and J. W. Eckert. 
corded at 5 1 30-day 1 od, The variet Ihe variable behavior of different formulations evolving 
Jalapen ther I es, bul i onia for in-carton fumigation of citrus required a 
not neal é 1 23409 study of their rates of evolution and the distribution of am 
901232 7e = resistant monia within the carton. Since concentrations are very low 
The best 19 ng plants at 10-300 ppm), chemical analysis would require aspiration 
0) davs \\ riety th f large samples and defeat the purpose of measuring con 
i t ! \ | ‘ ntrations in small areas Phe higt spectral absorption of 
rece d it ils onia gas at 204.3 mu provides a method of measurement 
‘ P it is both sensitive and requires only a small sample. An 
iss bly has been devised that will withdraw a 30-ml Vapor 
Induced color mutants in Rhynchosporium secalis. sample into a 10-cm spectrophotometer cell, record the con 
a) iseK . 6 pat ‘ tvpes of centration as a function of absorbance, and return the 
Rk 7 t irradia sample to its original site. It is possible to test 10 stations 
nicity iutomatically and repeat the eyele at predetermined inter 
studies hat. when { Ihe effluent of healthy or decaving fruit causes no 
growl , ' ¢ | 1 the nterference Phe reliability ind wcuracy wer checked 
origina sseS al vith Known concentrations of ammonia in al Des ription 
yee © ' we ello of the construction, electrical diagram, and operation § are 
96: whit d brow1 ( It was shown that the concentration gradient is very 
9 Variation : rulatior steep when the ammonia-generating source is small. 
‘ S | were 
observed d \ itants Host range, properties, varietal reaction and resis- 
— ic tance in relation to isolates of potato virus F.C. F. 
af the or , ind 35 K er and R. H. Larson Several isolates of potato virus 
? ne fron F showed similar wide host ranges. On most plants one 
ery if the isolates could definitely be distinguished from the 
mat p ler thers by a much faster and more severe reaction. In cer- 
tall \merican potato varieties, after sap inoculation at 
Variation in pathogenicity in Rhynchosporium se- »- 20 | » Of the isolates incited a severe top necroti 
calis. }) V/ 6 f =ts 1} reactior whereas 4 isolates induced only a svstemic mosai 
e it | f it! pattern with some necroti spotting The presently known 
ee f 35 of the host range of potato virus F was extended to include two 
; na i States irieties of crimson clover (Trifolium incarnatum) and 
é Dp irieties of subterr inean clover Tr fo ! subterraneum) 
’ ' ites nal Ri sistance to virus I was found in So/ar rn chacoense ind 
: o the 7 s<evera interspecifi hvbrids involving S. chacoense 
I, pathy Phys il properties of the irus F isolates were determined 
f wes <i treshly extracted juice of recently infected young 
9 | Samsun tobacco plants. Therma nactivation point was 
is | { feetior Ho iO ongevity in vitro was up to 9O days, and dilution 
pea ; endpoint was between 1:100.000 and 1:1.000.000 
stior | tral Deterioration of immature jack and red _ pine 
plantations in Wisconsin. RK. G. Kre/ and R. F. 
Pati Certain jack and red pine plantations on Plainheld 
sand central and northwestern Wisconsin have declined 
Affect trees exhibited ct n thint fagging. and di 
Studies on control of black rot of Crucifers with shing leader growth. Det ! Y {f feeder rootlets 


. { ter ’ ' . : j 
antibiotics. f ( 5 | ind lecay 0 hate i oMots were ‘ merry associated with 
Tuas ’ fers symptoms. No recovery = been noted, and in a few 
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entire plantations have been killed. Numerous Isola 


i ~> 
ve of fungi were made trom soil, feeder rootlets, and 
decaying laterals with a variety of techniques and culture 
media. No one organism was obtained consistently. Inocula 
tion trials to determine pathogenicity and mode of entrances 
of several of the stain and decay isolates have been initiated 
Soil samples trom both diseased and healthy stands vielded 
high populations of the ectoparasitic me natodes A\iphinema 
americanun and Trichodorus sp.. and the possible parasites 
Leptonchus sp., Triplonchium sp., and Tylenchus sp. 
Weevil larva galleries, frequent in decaying lateral roots 
at jack pine, may have aided the entrance of certain fungi 

Turnover of certain Krebs citric-acid intermediates 
in healthy and rusted tissues._-L. R. Krupka and J. VM 
Daly.—Studies were made on the nature and turnover of 
organic acids in Little Club wheat infected w th Puccinia 
eraminis tritici race 15B and Great Northern bean infected 
with Uromyces phaseoli typica rac 3. After exposure of 


healthy and diseased tissues to glucose-U- 


g radioactive 
acids were separated by anion exchange chromatography. 
With the exception of aconitic, which decreased, signih 
cantly higher amounts in the dicarboxylic amino, succinic, 
malic. “citric” and fumaric acid fractions were found in 
diseased wheat. At the fleckinge stage. the dicarboxvlik 
imino, succinic, and malic peaks shows | the greatest in 
crease, whereas, at sporulation “citric” and fumarie acid 
increases were relatively greater. Further evidence of a de 
cline in size of the aconitate pool was obtained by a lack 
of incorporation of radioactivity during sporulation. Healthy 
and rusted bean leaves did not possess detectable aconitic, 
vet the relative turnover in other acids corresponded to 
those in wheat. The data are suggestive of alteration of 
Krebs evcle activity in rusted tissue 


Culturing. histopathology, and biochemistry of 
Ditvlenchus dipsaci and Aphelenchoides ritzema-bosi 
on alfalfa tissues.—L. R. Krusberg.—Ditylenchus dipsaci 
ind Aphelenchoides ritzema-bosi reproduced to large num 
bers on alfalfa callus tissue grown on a nutrient agar con 
taining 2,4-dichlorophenoxyacetic acid (2.4-D). Cultures in 
oculated with 50 nematodes and kept at 22 © contained 
10.000 to 80.000 nematodes after 2 months Sterile seed 
ings grown on the same medium minus 2,4-D supported 


ibout 25 as many nematodes. D. dipsaci maintained in 
such callus tissue cultures for 2 years without transfer have 
remained in good condition. Histopathologically, galls 


caused by D. dipsaci on normal plants (alfalfa growing in 
soil) were identical with galls produced on sterile seedlings 
grown on nutrient agar medium: histologically, galls on 
normal plants were in many ways similar to those on callus 
tissue {. ritzema-bosi fed ecloparasitle ally on alfalfa seed 
ings and endoparasitically on callus tissues. Nematode in 
fection or culture conditions of the plants or tissues had 
ittle effect on the kinds of free sugars and free organic 
wcids in the plant tissues. Qualitative analyses of free 
imino acids revealed tryptophan in callus tissue, nematode- 
infected or nematode-free, and in galls caused by D. dipsaci 
on normal plants, but not in normal plants free of nema 


todes or intested by 1 riftzema-bosi 


Specific infectivity changes with alfalfa’ mosaic 
virus. ©. W. Kuhn and J. B. Bancroft.-In systemically 
nfected tobacco plants and in inoculated leaves, alfalfa 
mosaic virus declines rapidly in both concentration and 
specific infectivity (based on spectrophotometric, serological, 
ind phosphorus estimates) after reaching an initially high 
pe ik The host age is not responsible for the decline. | n 
der various seasonal greenhouse conditions, virus obtained 
4) days after ineculation is only 3-40 is infective as virus 
ibtained 10 days after inoculation. Virus concentration and 
specific infectivity decline more rapidly at 80 and 90°F 
than at 60 and 70 I Twenty days after inoculation, virus 
from plants kept at 90°F was only 6% as infective as virus 
trom plants kept at 60 F. Specific infectivity of the forme 


TING ABSTRACTS 643 


could be increased by transferring the plants to a lower 
temperature (60° | Comparison of virus from young and 
old infections showed no differences in phosphorus con- 
tent, spectrophotometric characteristics, electrophoretic mo- 
bilities (at neutrality), and serological activities (twofold 
dilutions). Schlieren patterns obtained by analytical ultra 
centrifugation (performed by Prof. P. Kaesberg) for the 


virus did not vary from the patterns for noninfectious 


macromolecules from plants grown under a variety of con 


ditions, 


Hosts besides rice for virus and vector of hoja 
blanea..-H. A. Lamey and W. W. McMillian.—Prelimi 
nary temperature studies on Sogata orizicola, insect vector 
of hoja blanea virus, indicated that some could survive lim 
ited periods at freezing temperatures, On the basis of these 
findings, selected commercial crop plants were studied to 
determine whether any might function as overwintering 
hosts for virus and vector. When the vectors were caged 
on plants for 3 days, the percentages surviving on Kindred 
barley, Bluebonnet 50 rice, Merced rye. commercial rve 
grass, and sweet sorghum were high: survival was moderate 
on Criollo colorado corn (a Cuban variety). Victoria oats. 
Chapel Hill rescuegrass, and Lee wheat. When vectors 
were caged indefinitely the maximum survival time was less 
than 2 weeks on corn, oats, rescuegrass, and wheat: 2-4 
weeks on barley, rye, and sorghum: and 4-6 weeks on rice 
and ryegrass. Egg-laying was about half as great on rice as 
on rye, and negligible on all other hosts Vectors completed 
their life cycle on rye in small laboratory cages, but did not 
reproduce sufficiently to compete with predators in large 
cages outside. Feeding by viruliferous vectors induced the 
hoja blanca syndrome frequently in rye, and occasionally 
in barley, oats. and wheat. Virus-free vectors caged first on 
diseased rye and then on healthy rice transmitted the virus 
back to rice in 3 of 4 ittempts. 


Stem diseases of sweetclovers...G. C. VW. Latch and 
E. W. Hanson.-Mycosphaerella lethalis, M. davisii, and 
{scochyta caulicola incite 3 important stem diseases of 
sweetclovers, Variety trials with Velilotus alba and V 
officinalis demonstrated differences in susceptibility among 
varieties and between plants in the same variety, Host 
range studies showed that none ot these pathogens is lim 
ited to Meli/otus. All 3 fungi were isolated from surface 
disinfected sweetclover seeds, and seedlings became infect 
ed when grown in soil infested with Wycosphaerella lethalis 
or A. caulicola, Each of the 3 diseases developed well at 
16-28°C. M. lethalis and A. caulicola incited most disease 
at 20°; M. davisii caused most disease at 24 Three days 
of high moisture following inoculation was required for 
maximum symptoms. Low light intensity favored disease 
development. M. lethalis and A. caulicola generally pene 
trated sweetclover leaves directly within 16 hours of inocu 
lation, hut some stomatal penetration ilso occurred, Vv. 
davisii penetrated only through stomata, and at least 24 
hours were required, Ultraviolet light was essential for the 
formation of mature pyenidia of A. caulicola on potato 
cerelose agar, but not on autoclaved sweetclover stems 
Light was not required for sporulation of the other 2 
pathogens. 


Selective protection afforded by certain seed and 
soil fungicides... )). Leach, R. H. Garber, and W. 
Tolmsoff.— Seeds of cotton and sugar beets were treated 
with several fungicides, alone and in com! inations, and 
planted in greenhouse soils artificially infested with Pythi 


im ultimum, Rhizoctonia so'ani, or both The order of de 


creasing protection of cotton was: against Pyth'um—Dexon 


(p-dimethylaminobe nzenediazo sodium sulfonate), MAS 
(methyl arsine sulfide), Ceresan 100, Panogen, and PCNB 
(pentachloronitrobenzene):; against Rhizoctonia MAS, 
PCNB, Ceresan 100, Panozen. and Dexon. With mixtures 
of Pythium and Rhizoctonia the best protection was afford 
ed by a combination of Dexon-PCNB or Dexon-MAS 
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PCNB , is ef pel |. Native spruce lignin, lignin model substances, and 


—_ | hat adding momers prevented germination of conidia ot test tungi 
PCNB i " ingicides im it 100-150 we per mi. Lignin residues and decomposition 
, _ i t of sugal diucts may play a role in the inhibition of spore germi- 
by | " yainst ition in soil 


( t Combina Superior media for isolation of actinomycetes from 


hier 14 | Rhizoe soil. Yamuna Lingappa and John 1 Lockwood. All of 


on. il 28 isolates of Streptomyces spj ll named species) util- 
Dene D itin in a mineral-agar medium This suggested that 

eV tment i edium with chitin as the sole carbon and_ nitrogen 
nt 1 might be select lor isoltatior ot actinomycetes, 

Diluted soil suspensions, plated on a mineral salts-agar 

Growing seedlings free of air-borne microflora. edium containing 2.5 g o olloidal chitin per L. gave 

( 'P ra on ibundant actinomycete colonies and few bacterial and fun- 
plant " ex ele yal colonies, Commonly used media that contain nonsele¢ 
f IPRS , A clay tive carbon sources gave tewer actinomyvcete colonies, more 
we ha neg damy sacteria than actinomycetes, and numerous fungi. Conven 
hiel tional media were frequently overgrown with bacteria and 


ingi whereas chitin-mineral agar supported actinomycet 


\ . ir plasti ‘ nies almost exclusively Phese results were verified 
{ S re mes} isi! different soils. Three Streptomyces isolates gave more 
a ) 1 bv an air wth when cultured in chitin-mineral liquid medium than 
i isber band i ther nedia. Chitin inera igar slants supported eX- 
he ' olasti hw a ent growth and sporulation of species of sever il genera 

| placed I ctinomyvcetes, NY ile! war was also much superior to 

, band entional media tor isolating actin etes, with respect 

rnder | the car I numbers of colonies and repressor ot contaminants It 
ar tor 1 acts as = somewhat interior to hitin-minera war in these 


Inheritance and linkage studies of a derived Vie- 
Transmission of a disease of Helminthosporium toria-lype crown rust resistance and Victoria blight. 
vrictoriae, ¢ ode of he: and P.L. Pt é The Fulgrain variety of oats 


. ‘ Helmint/ : susceptibl to Victoria b ht and carries the Victoria 
In tv pe f crown rust resistance About 25 million seedlings 
ilgrain were screened | cht-resistant seedlings were 
f f ted and subsequent shown to possess Fulgrain char 
fra eristics Iwo of the t carried crown rust resistances 
to that of Fulgrain he 2 utants were identical 
ers iigrain in reaction to races 202 and 203 of crown rust, 
ft 1 ere ore susceptible to races 205 and 290. The Vis 
i . | nst t ype necrosis was exhibl i by these 2 mutants to all 
}] }] b races \n inheritance study involving itant and Ful 
wed rau va irried out Phi ta dicated that resistance 
\ ! ! elt was as piv inherited recessive character 
) H | ction to race 205 of crown rust was simply inherited, 
thie nm the mutant character expressing dominant or par- 
itant ‘ ned ad nant ene actior Linkage data obtained from 
issification of | Ivpes Tro the nalvsis of cor 
() e Fy popu legree of crossil 
' \ he 2 | 
0 
! A technique for making high-resolution continuous- 
tone photographs of nematodes. //. /. / and WI 
Fungistatic effects of lignin, lignin monomers. and V/ Photographs of composites prepared from prints of 
model substances la 2 ons t sections of ne todes show taxonomic chara 
| x : wh greater detail than do single-negative photo 
| S \ i t l ] a . re i ixed sucl 
i prpe i ins red for a perio¢ 
] } ! ' } ) I Miagr n= on nega 
} ‘ 500-600 ire btaine ly eans of a light micro 
kK ' I l ! ti ped w yi) ou emer 
ma l ~ - | OH to aU va 
\ i ‘ required I el ot tl 
Background ! 1 | I prints f 
S r a S ip] ead te 
' nad i \ é ons re thet 
i ed na é ntire plate 
graphed and pr - : ire ide. En 
: itodes rs t can be shown in 
either by irg c r by photograp! 
| I X highs i i determination 
xt nificat r is al 
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Four pathogenic strains of TMV on tomato. Joh 
1 WecRit é Four strains of TMV that cannot be differ 
entiated Dy symptomatology can be differentiated on the 
Sacha of pathogenicity on Lycopersicon hosts. Strains 1, 2, 

ind 4 produce typical mosaic symptoms on Bonny Best, 
L est entum breeding line CStMW-18 is immune to Strain 

< a svmptomless carrier of Strains 2 and 4, and is visib 
ib e to Strain > \ selection of / perurvianun PI 
126945 is immune to Strains 1 and 2 but visibly susceptible 
, Strains 3 and 4, A selection of L. peruvianum 127832 is 
ly susceptible to Strain 4 but immune to Strains 1, 2, 





isibly 

nd 3. In cross protection studies with Nicotiana sylvestris 

Strains 1. 2. and 3 protected against Strain 4. With \ 
riflora, Strain 3 protected against the other strains. The 


nathogenic strains can be differentiated by the Ouchterlony 
: rological method All strains have been degraded 
o their protein and RNA fractions. The RNA fraction 
f each strain and reconstituted TMV from the protein and 
KNA fractions of ea h strain combined in all possible cor 


ons were intective 


na 


Changes in the oxidation rates of polyphenols and 
wscorbie acid in tobacco stem tissue invaded by 
Pseudomonas solanacearum. E. ©. Maine and A Ke 


In advanced stages ot pathogenesis polypheno OXl 
1s ctivity doubled in tobacco stem tissues invaded ! 
Pe , nas solanacearun causa igent t southern Dae 


terial wilt. On a drv-weight basis, enhanced polyphenol 


xidase activity was directly correlated with increased oxy 


cen uptake during the later stages of disease development. 

Enzyme inhibitors had similatl effects on both the oxvgen 

ptak ind polyphenol oxidase activity of diseased tissues 

Furthermore, an increase in oxygen uptake and polypheno 
vidas wetivity could be attributed a host response 
ision by the wilt bacteriun Rates of enzvmatt iscori 

xidation increased as mucl is fourtold on a dry 

nt sis. but only during the first 48 hours of diseas 

Increased enzyme cl t was accompanied 

n increase In the total soluble protein and nitroger 

ter ot diseased stem tissues Increased polypheno Oxi 

se a vitv and, to a lesser extent, e1 tic ascorbic acid 

xidation may account for a portior ttl nereased Oxvget 

in observed in diseased tobacco stem tissues dul 


The use of nematode-trapping fungi to control root- 
knot nematodes... RK. Vanka Many species of preda 


Is Tul capture and consume root-kKnot irvae on 
Petri dishes. Ne ill are 100 effective in eliminating 
me itodes, however {rthrobotrys arthrobotryoides and 
lactvlaria thaumasia were verv effective in Petri-dish cu 
Wher hese fungi were 1dded root-Knot-intes 
( withou in organi ime ent. treated 
! ne me itode contro with slightly et I 
he amended soil. Fir ex nation of the « 
t I ited that { I l es could mm 
one pot nd D / ] isn rec f 
) f inoculated pots. | | idditional pre 
= fung ere recovered ft Results coul 
t e be attributed to the fungi. Outd 
ae ulated ! these gi and ! t G 
= ] nure al = enis me I 
. nr In another : e spe S | 
} / ag {rt/ [ ( l¢ { 
Dacty ( ) 1 } ulated 
cl ‘ il =e ngs i knot i ‘ 
None I ! lung ‘ ne i 
| I survi is I I 
nh sugar eet | | illated 


Analysis for internal cork virus (ICV) in serial 


nodes of sweet potato stems.-/#. J. Mart P 
stems produced by an inter rk-affected f 


root. The plants were obtained by grafting onto vigorous 
seedlings of /pomoea tricolor the growing tip, and each of 
the first and second nodes directly beneath the tip of the 
sweet potato stems Phe Ipomoea seedlings were produced 


ind maintained is 


cages made of 52 32-mesh si reen, 
which is known to exclude vectors of ICV. Fight weeks 
ifter grafting, 16 of the 24 scions had made adequate 
srowth to supply cuttings for propagation as individual 
clones in the insect-proof cages. Two successive crops of 
roots from these clones were examined for internal cork 
esions. Based on this root lesion assay IC\ was present in 
only 1 of the 5 growing tips, in 4 of the 6 first nodes, and 
in 2 of the 5 second nodes examined. These results show 

it ICV is not uniformly distributed in sweet potato stem 
tips and that IC\-free clones may be readily established 


from intecte d plants 


Root and shoot development of wheat infected with 
loose smut, Ustilago tritici. Satish C. Vather and Earl 
D. Hansing.—Development of roots and shoots was studied 
n smutted and healthy Bison wheat plants. The plants 
were grown in specially designed root-study boxes, 3 ” 8 

3 8 
in. At anthesis the number of roots at screen level and 


> In., partitioned by hail screen into 5 sections of 


dry weight of roots from each section were determined. 
The smutted plants had 23 fewer roots than the healthy 
plants. The decrease in number of roots near the crown 
evel and at 7, 14, 21, and 28 in. depths was 26, 30, 18, 12, 
ind 23%. respe tively Total dry weight of roots was 


4 less in smutted than in healthy plants At depths of 
0-7, 7-14, 14-21, 21-28 ind 28-35 in., the decrease in 


dry weight of roots of smutted plants was 28, 22, 25, 33, 
nd 50%, respectively Compared with healthy plants, 
height of shoots of smutted plants was 13 less, tillers 11% 

wer, and dry weight 34 less After heading, smutted 


piants slowed in growt ind then stopped whereas healthy 
plants continued to grow. The difference in mature height 
is principally due to peduncle length. Shoot-root ratio 


vas about 9:2 for both «m itted and healthy plants 


The effect of mineral nutrition on spore germina- 
tion and growth responses in Aspergillus niger and 
some other fungi.._/. Stanley Velching and Garold F. 


(,regory Conidia of {spergi Ss niger He mir thosporium 

toriae, Neurospora crassa, and Stempl m sp. failed to 
germinate in a emically defined med pif 4) con 
taining glucose as a carbon source and all reported essential 
elements except Me. Spor zermination and initial mycelial 
growth were triggered ty as littl is | ppm ot Me (as 


MeSO:;, MgCl. MeNOs. or metallic Me). but no re sponse 

curred when Ca, Na. Be. or Li was substituted for Mg. 
In studies with A. niger. Cu and Me showed a definite 
nteraction as indicated dry weights of mycelial growth 
explain the activity of Mg 


but the effect was too «ma 


n the spore germination process as simply an antidoting 
ition on Cu toxicity Svmpt s typical of Cu deficiency 
ibsence of aspergillir houg noted iy ll other Cu 
deficient cultures of A g lid not develop in cultures 
vrown on C.u-detn nt edia also deficient in Fe and/or Zn 
These multideficient cultures not only produced aspergillin 
t re indistinguishable roscopically from those grown 
on ontaimi ed i types of aspet n-containing 
iltures possessed lial heads measurit bout 240 yw, 
ereas those { wpe! ! ekin cultures measured 
80 


Variability in stem rust reactions of Kubanka wheat 
with light intensity and temperature. (©. FW. Miller and 


Helen Hart Populations of Kubanka wheat that seem 


niform agrono ca re not always unilol n stem rust 
ons. Mar ices ! wheat stem rus : en'iv pro 
infection type X on Kubanka. Varia in this meso 

tic reaction of se ngs to st rust races 32 and 48A 

i in the suscept e reactions to races 11 and 56 were 
| enviro I | ! ht ten- ind 
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determining fumarie 
hull rot disease of 


and D E. R ilson 
| toxin in the hull 
In characteriz. 


micro-quantita- 


\ quantitative method for 
acid, a toxin involved in the 
almond.—C. J. Mirocha. J. E. Dele 


found as a tung 


ku irate was recently 
mond caused by Rhizopus. 
method 
iination of fumarate as its diethyl using 
if an ethanol extract 


-<efase oO al 


Ss LOXIN, a 





Was developed for 
deter t ester, 

iquid chromatography. One 
f int tissue or fungal « tir-dried. The resi 


lissolved in 5 mi 4 Hes bsolute ethanol solu 
nd refluxed for 1 hr at 90 ¢ 
led, and diluted with 4 ml of 


heptane 


then concentrated to 2 


H-O. The resulting 
nicroliter aliquots 
polye ster 


=! is extracted in l Nn 


injected into a butanediol-succinate 


imn at 150 ¢ 


Diethyv! fumarate was collected from the 
infrared analysis. 


verihed by 


lmnin (Se and its identity 
luantitative range of the iethod is 10-100 ug of the 
ind recoveries vary from 102 to 104%. Excellent 


irations and analysis can be made of the diethyl esters 


f fumaric, maleic, succinic, and a4lonic acids in mixtures 
athogent strains of R sfofontite R circinans, and R 
produced 0.6-2.0 mg fumarie acid per ml of almond 

nedia, depending on the fungal species ind age 


Phe role of fumarie acid, a fungal toxin, involved in 
almond. C. J. Virocha, E. ft 


Hull rot of almond as caused by 


the hull rot disease of 
HW ils and J. E. DeVay 


Rhiz s stolonifer, R ircinar ind R. arrhiz often 
s in unilateral necrosis of stems and leaves on 
es ith infected fruit C-labeled mycelium 

Rhizopus, when inoculated into fruits on orchard trees, 

ised symptoms identical those iused by natural in 
tior \Moreover, radioautographs of diseased stems and 
ives gave a unilateral pattern of ¢ distribution that cor. 
esponded with the pattern of disease tissue: controls 
th killed mycelium were negative. Tests in which certain 


tabol products ot Rhizopus were injected into fruits on 


ird trees demonstrated that fumaric acid, in concentra 


' 


present in diseased truits, 
Additional tests using ¢ 


acid indicated that fumarie acid or its metabolie 


would cause the 
labeled fumari 


derivatives 


ions isually 

sease symptoms, 
re limited to the diseased tissues, Analyses of diseased and 
] 


ilthy leaves for organic acids showed tumariec acid present 

e amounts, with malic and citric acid concentrations 
vreater. In contrast, 0.2 mg fumaric acid was found 

per « drv wt. of diseased hulls and only 0.07 mg/g in 
ea vy hulls. It was concluded that fumarie acid produced 
ed hulls by Rhizopus is translocated to other plant 

| ts, where it or its metabolic derivatives are highly toxi 


Movement of radioisotopes in Rhizoctonia solani. 


{. W. Wonson.—Radioisotopes, when placed on part of a 
i Is, were transported by hyphae of Rhizoctonia solar 
This was shown with Zn™, P*™, Sr“. and S \ sterile l-in 
vatel iss a- pl awed at 1 edge of a Petri plate shortly 
ifter potato-dextrose agar was poured into the plate \ 

igar disc with fungus on it was set in the watch 
ss, and the fungus was allowed to grow out of the watch 
iss and down onto the agar surtace and across the plate 


\ dre p of isotope was put on the thallus in the watchglass 
so that the isotope must move via the hyphae to get over 

itchglass edge. In another test, the fungus disc was 
: he agar at the edg pposite from the watchglass 
- it the hy phae orew cross the plate and up into the 





itchglass, at which e P is ipplied to the hyphae 
re iss Phese experiments were done at room tem 
perature It was found that P moved from the older 
hae to the hyphal tips as effectively as from the hyphal 

ps to the older hyphae. Thus, transfer of minerals may 


orowll hyphal tips 


th to and from 


analysis of extracts from healthy 
Voorheae Sap was expressed from six 
| ley, tobacco, ind 


The antigenic 
plants... E//en | 


, , 
es of plants: corn, squast wheat. bar 
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tomato. These saps were clarified and purihed by various 
hemical and physical methods in accordance with the pro 
cedures used in other studies to prepare purified virus anti 
ens from each of the plant species. Rabbits were immu 
nized by 


tions from each species, emulsified in Freund ad 


ntramuscular injections of clarihed or purihe d 
prepar 
vant. The serological techniques used to evaluate the sera 
ind to measure the cross-reactions among the plant anti 
ns were complement fixation, both Ouchterlony and Oudin 


wr diffusion, and immunoelectrophoresis. Cross-reactions 


} rl ! 

were generally strong between wheat and barley antigens 
d their sera: and less strong between the other antigens 

ind their sera However, most of the antigens reacted 


with at least two heterologous sera; that is, corn antigen re 
acted with corn, wheat, barley, and tobacco antisera, and 
equash antigen reacted with squash, wheat, barley, and 
saeece intisera. As the sap antigens were purified, the 


cross-reactions became less in some cases and greater in 
thers. The technique of immunoelectrophoresis has been 
hown to be of great value in the study of these cross 
reactions 


4 seedling test for detecting viable Ustilago nuda 
mveelium following barley seed treatments. Donald J 


Vortor Embrvo tests of loose smut percentages are not 
suited tor ev iluating seed treatments, because they demor 
strate dead as well as living myceliun Field and greet 
house maturity tests require extensive time and_= space 


Seedling tests. however, will reveal viable mycelium within 


» weeks and require little space, Seed treated witl i 

hemical surtace protectant are sown thickly 1 in deep in 

ts of soil. and are harvested at the second-true-leaf sta 

hy washing off the soil with a hos Crown node areas ar 
+ i 2 

generally visible, es pec ially by transmitted light, and are 


it out and put in 5 NaOH. Boilir in this solution for 


20 minutes removes most coleoptilar sheaths. In material 
ired lor 15 minutes in boiling ictophenol 1:1:1:5 
wtic acid, phenol, glycerine, water ind mounted wu 
Yetri dishes of glycerine, mycelium is easily visible unde 
he low-power objective Trypan blue (0.005 ) an the 
t iphenol is an aid in detecting the myceliun Destainu 
< not necessary at this concentration (Close correlations 
have been found between embrvo, greenhouse maturity and 
ereenhouse seedling tests for untreated seed, and betwee 
vreenhouse ituritvy and greenhouse seedling tests 


Genes conditioning pathogenicity in Erysiphe grami- 
nis f. sp. hordei on barley variety Atlas 46.-—/.G. Mose 


ar The pathogenicity ot 66 hap iid progeny cultures 
rom the cross of cultures CR3 and CANI2 of Ervysi 
graminis 1. sp. hordei, which causes powdery mildew ! 
ndicated that 2 genes conditioned the pathogeni I 
of those cultures on barley variety Atlas 46. One of those 
enes conditioned pathogenicity on Atlas (one of the paret 
rieties of Atlas 46) and the other conditioned path: 
venicity on Varieties Goldtoil and Stephan The t 
es wel inherited independent If the hypothesis is 
i it for each gene conditioning pathogenicity in the 
pathogen there is a complementary gene conditioning 
iction in the host. then Atlas 46 has 2 genes conditioning re 
stance to these cultures of E. gramir f. sp. horde Atlas 
uld have one of these genes, and Goldtoil and Stephat 


Inheritance of 5 genes conditioning pathogenicity in 
Erysiphe graminis f{. sp. hordei on barley. J. G 


Voser The relationship of 5 genes conditioning patho 
! krvsiphe gramints f horde wl } 

ises powdery mildew on barley, wv letermined by study 

v | ! » nd progeny cultures tr the rosses of Clu 
ures CR3 and CANI2 and cultures 59-11 and 59-20. On: 
gene was found to condition pat genicity on each of the 

—_ 
barle irieties Kwan. Goldfoil, Nepal, Peruvian, and Che 


ron he > genes for pathogen t on the tirs ; ! 
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were inherited independently of each other and the other 
2 genes. The 2 genes conditioning pathogenicity on Peru- 
vian and Chevron were closely linked with 4 nonparental- 
tvpe cultures in L106 progeny cultures. Several phvsiologic 
races of the pathogen not identified previously in North 
America were isolated from these progeny cultures since 
Goldfoil, Nepal. Peruvian, and Chevron are standard varie 
ties used in differentiating physiologic races of E. graminis 
f. sp. hordei in North America 


Increase in the incidence of Verticilliuam wilt of 
eggplant in the presence of Pratvlenchus penetrans. 
W. B. Mountain and C, D. McKeen At Harrow, Ontario, 
-oi! fumigation with nematocides was found to exert a 
temporary but appreciable reduction in the incidence of 
Verticillium wilt of eggplant grown on sandy soils infested 
with Pratylenchus penetrans. Experiments carried out 
under controlled growth room conditions were designed to 
elucidate what appeared to be a nematode-fungus relation 
ship. Eggplant seedlings were grown in steam-sterilized soil 
inoculated in one of the following four ways: V erticillium 
albo-atrum alone: P. penetrans alone: both fungus and ne 
matode: uninoculated control. Although the nematode had 
no apparent effect on the incidence of wilt at a high soil 
inoculum of Vertici/lium, there was a relative increase in 
wilt in the presence of the nematode as the amount of 
fungus inoculum was progressively reduced Phere was 
evidence that the wilt increase was a function of the number 
of nematodes involved. At intermediate and low levels of 
lerticillium significantly larger numbers of nematodes 
occurred in eggplant roots than in the absence of the 
fungus, The nematode alone had no adverse effect on root 
condition or growth of eggplant 


Transmission of barley vellow dwarf virus to oats 
by aphids made viruliferous by needle injection. 
Wo Vueller, W. F. Rochow, and A. F. Ross.—When 
English grain (EG) aphids (Wacrosiphum granarium) were 
injected with a strain (EGV) of barley vellow dwarf virus 
regularly transmitted only by EG aphids, or when apple 
erain (AG) iphids (Rhopalosiphum htchii) were injected 
with a strain of the virus (AGV) regularly transmitted by 
\G aphids, the aphids readily transmitted virus to oats. No 
transmission occurred if AGV was injected into EG aphids 
or if EGV was injected into AG aphids Aphids were in 
jected between the abdomen and thorax of the dorsal sur 


face by means of fine glass needles: about 90% usually 
survived, Of 114 single EG aphids that survived injec 
on with haemolymph of viruliferous EG aphids, 46 trans 


itted EGN. Wher » EG aphids injected with mate 


rial from one of several sources were placed on each 
test plant. the numbers of plants infected (over the 
numbers infested) were 16/18 with crude haemolymph, 
8/12 with clarified haemols ph. 8/20 with crude juice from 
infected oats, 24/24 with clarihed juice and 10/10 with 
partially purified EGV. AG aphids transmitted AGV after 
njection with crude haemolymph (12/12) or with crude 
juice trom intected oats 10/20) 


Hairy root of field roses. Donald / Vunnecke 


\ disease of rose similar, but not identical, to hairy root 
if apple causes serious losses in California. Profuse roots 
1 10 in. long arise tro soft galls on cutting bases. on 
disbud wounds on the stem, and on the roots. Galls from 
which roots emerge are soft and composed ot discrete roots 


lop svmptoms are rare until the third vear. when growth 
I | 
becomes unthrifty. Death may occur in the fourth and sub- 


sequent years Hairy root bacteria may occur concurrently 
t {ero pactertun tumetaciens and Prat) enchus pene 
frar Bacteria distinct from A. tumefaciens are readily 
csolated from basal hairy root tissue. Pathologic studies 
were compli ited by the slow response fron 12 hosts sus 
eptible to either A. tumefaciens or A. rhizogenes. The 
bacterium 1s intermediate in pathogenicity to A. tume 

er and ! rhizogenes, and its taxonomic position 1s 











642 PHYTOPATHOLOGY Vol. 50 








— lipping The early leaf and twig blight stage of sycamore 
uttil I hlorite anthracnose. Dar Veely and Ff B. Himelick.—The 
ohservit preparin ind irly leaf and twig blight stage of sycamore anthracnose, 
alla of | { id t bee iused by the tungus Gnomonia veneta, results trom an 
pial | ! l | rops tor at internal overwintering mycelium that produces cankers 
6 ; : cantrolled ibout infected buds as the young leaves are expanding in 
| he sprir It has been assumed that this stage occurs 
( cm 
ing infection of the new leaves in the spring. Buds 
. } . hit ; e ite leat | ; s } 
Diagnostic aids in distinguishing internal browning h leaves exhibiting sever i leaf blight symptoms 
and graywall of tomato.—/ HOM Co were permanently marked during July, August, and Sep. 
pa tiv Ih) incited l ber. By plating stem s ons taken from beneath these 
t t | VV | i : igged buds. Gnomonia veneta cou d he lsol ited during the 
1, trains ind i 
(CW) i led certail fall and winter months. During March, surface-sterilized 
: ' ids were covered witt i cellulose membrane to prevent 
ad s n - 4 . { 2 , I , , 
me _reaa in the niection trom external sources vpical early leaf and twig 
ereen 0 | i ! ! 
| | GW fruits light were evident during early May As the leaves first 
shoulders : il 
Cw f : , ,* necrot egin to wilt and dry, the causal fungus can be isolated 
; fru | I - 
. \ el ; f ihe fro consistently from sections of the twi » in. above and 1 in, 
streaks o r ‘ i 
, j ; < , | 1) ww the infected bud. 
extendin | itole 
through iW t s¢ Ib : , Pp 
Ind PROUT ented A basal leaf and stem gladiolus.--Ra 
ruits nae 1\ sf ed ! 
| ; \e ” Spotting of fleshy ives and the flow 
| -_ ’ j erin tem of gladiolus occurs co nly in Michigan and 
eut truit I ) ] 
x : sewhere Many varieties are susceptible, and severe 
; , : 
tions ha been observed of June Be Is. Valeria. Hop 
method l l : : am 
. Glory, and Sans Souci. June Bells, Hopman Glory, 
techni | i . =< " y 
1 a { 1} ina Valeria were severe riected on -=« ral Florida (,ult 
nilar b ves OF Lina ; : 
a ‘ ‘ (Loast irms in 1958 J, The iffected area extends trom the 
ruits wer et 
e j “t | ipward several inches, Dut is most extensive be low the 
were ne : ce , 
: sO] ne lypical corm spots are scablike and yellow on th 
t! igt i 
fleshy portion. On the fleshy leaf bases and flowering ste n 
, , ey are slightly sunken and vell to deep brown, involy 
Stem rot of Dracaena sanderiana. \ t ‘ it 
parenchymatous tissue mostly, but the xvlem too in late 


HN. M \ rently ob- TUF I 


ives Iwo bacterial organisms are commonly isolated 


discolored parenchyma or vascular strands. The ap 
n irserTries : aces pare! primary pathogen has intected several Varieties of 
lk iS | , sis idiolus when pure cultures were used for spraying a 
_ ft . : er iter suspension on the fleshy portions of the le aves and 
wi ind < vhen disinfested corms of June Bells were dipped Im Uhh 
ase Ul ( . sang suspension and grown in virgin field soil The associative 
ened ” 1) i DrOW Phytomonas marginata does not modify typical lesion chat 
masse > 7 rs when used in mixed cultures Phe primary patho- 
is « tused i sa n has very distinctive cultural characters. including min- 
morprologica ae ete size and especial sensitivity to temperature and other 
host-ran stu I ariel ironal factors that do not adversely influence Phytomor as 
of f niger { \ ty 
flor dar § Val I I , re ; 


and can sul na ad Bacterial petiole spot of celery. Ray Ne/sor Mild 


verse conditior l i v y to se re spotting of outer ind imnetr petiole = of self blanch 
the stems of D pecinerty, I ind pas il types ol celerv has been noted for several 
The fungus | | protoper ears in various celery areas in Michigan. Highly susceptible 
tinase, whi ’ int Hist irieties include Cornell-19 and Utah 52-70, the kinds most 
cal sector reyond nonly grown. Annual losses in some fields have ex- 
the growth « { ceeded 10°, and in some have resulted in almost complete 
p failure. Initially, the spots are water soaked, distinctly 
Physiology of bacterial spet of tomato. V/ } sunken, and most numerous near the soil line. The affected 
Vayud OLB the ireas extend upward 2-6 in. Lesions are prominent on 
causal organi I nhibited inner surfaces of petioles and are observable only at harvest, 
by Cu, Fe, Mi ‘ Ha Col when stripping exposes them. The lesions darken to light 
taining NH «€ Se is re ind then dark, yellow, and finally to deep brown, and by 
versed by 3 t ysate confluence form spots as large as 1 in. or more in diameter. 
Of 17 individua t id sup The pathogen is a bacterial organism readily isolated on 
ported the est I s than that elery infusion or PDA agar from young lesions on inner 
supported by « i ine oO acids sup r outer surfaces of the petiole. Pure cultures of the patho- 
plied in the | n casei ivdrolysate, cen in celery infusion-dextrose broth or on agar have 
plus thiamin ( kurlant growt fomato produced typical lesions when sprayed on unwounded petioles 
leaves showe | I mn Cor ot mature plants of Cornell-19 or Utah 52-70 varieties, The 
tent with agir \ icids a eased In disease is most important in fields where copper is ex 
quantity with a ! | ne increased, cluded from the blight control program. Commercial control 
Similarly a | it litions of is satisfactory in plantings where copper is a_ surface 
28-16, and hos t \ h K. and high protectant throughout the season. 
osmotic value i the 1 if | | I rt the 
amino acids in t plat onditior tami The relationship of conidial morphology and inter- 


and aspartic a t suggested speeifie fertility in the genus Helminthosporium. 
that the balan t t . t con R. R. Nelson Isolates of Helminthosporium mavdis. H. 
ditioning deg H. victoriae, H. sativum, H. setariae. H. orvzae. 
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H. sacchari, H. sorghicola, and 6 unidentified species of 
Helminthosporium, including 1 isolate each from barley and 
fecene and 2 each from rice and Bermuda grass, were 
studied in about 6000 interspecific matings. Six of the 
have Cochliobolus pertect stages, whereas the rest 


species 
at no known perfect stage. The 14 species fall into 5 
jistinct classes, based on shape and size of conidia. To date, 
12 diflerent interspecihic crosses have produced viable asco 
spores and ll have produced sterile ascl, Nine ot the 12 
fertile crosses involved species with the same spore mor 
phology Nine of the 11 crosses resulting in the production 
of sterile asci were between species with different conidial 
morphology Ota possible 15 crosses between the 6 species 
ot Coc hliobolus, 3 produced ascospores, 5 produced sterile 
sci, and 7 were nonfertile. Of a possible 48 crosses 
between species of Cochliobolus and species with no 
known perfect stages, 0 produc ed ascospores, 6 developed 


sterile ascl,. and 36 were nontertile. Only , of 15 crosses 


between species with unknown perfect stages were fertile. 


The inheritance of pathogenicity and mating type 
in crosses of Helminthosporium carbonum and Hel- 
minthosporium § victoriae.-R. R. Nelson and T. T. 
Hebert. Pathogenicity and mating type were determined 
for 196) ascospore isolates obtained from 4 crosses of 
Helminthosporium carbonum race | Helminthosporium 
toriae and 176 ascospore isolates obtained from 4 crosses 


if H. carbonum race 2 H. victoriae. Pathogenicity in 
each of the species appears to be controlled by a single 
gene. Progeny from H. carbonum race | H. victoriae 
segregated 1:1 for pathogenicity. Nonparental types were 


pathogeni to both hosts or to neither. The fact that H. 
arbonum race 2 and H. victoriae produce identical symp 
toms on differential lines of corn precluded reciprocal test 
ing. However. about 50% of the progeny trom such crosses 
were pathogenic to oats. Mating type and pathogenicity 
were inherited independently in all crosses. Progeny from 
rosses of H. carbonum race 2 ” H. victoriae segregated 1:1 
for mating type. Only 37 of the 196 ascospore isolates ob 
tained from crosses of H. carbonum race 1 H. victoriae 
exhibited backcross fertility and 17 of these were fertile 
with beth parental strains. 


Rust fungi on native and cultivated rhododendrons 
in California. Car/ FF Nichols. David J. Binghan 
i am M. Brown, Jr. and Dan Y. Rosenberg Inspections 
of native and cultivated rhododendrons in California dut 
ng 1959 revealed the uredial stage of Chrvsomyvxa ledi var 
rhododendri. on cultivated rhododendron at 6 locations in 
t north-coastal counties, This fungus, not previously recog 
nized in California, was probably introduced prior to 1952 
Inspections of native Rhododendror macrophyllun ind R 

lentale. including inspections of them in and around 
d nursery, did not reveal this rust. C. piperiana 


i! Inteste 
was found readily on cultivated rhododendrons and on R 
nacrophny im in the north-coastal counties from the Oregor 
order south to the northern half of Sonoma County, but 


ess readily from there south to Santa Clara County. and 


is not found south of that county or in the interior coun 
es. In California. sporulation of these rust fungi usually 

rs the spring before the production of new leaves 
wing only older less susceptible leaves availabl Tor 
nfection Climatic conditions, such as low humidity and 


zh temperatures, apparently limit the distribution of these 


two rusts in California. 
Decay of freshly harvested potatoes in air-tight 
containers, / i Vielser Soft-rot decays of freshly 


harvested potatoes are a transit problem when warm 
potatoes are packed in consumer packages and _ tightls 

ided in transport trucks. The effect of holding potatoes 
In an air-tight container on soft rot decay was tested for 


« harvest seasons, Recently harvested potatoes were me 


Li 
chanically skinned and bruised, washed and packed in 10 


bh esh bags, Eight bags were placed in a series 25-ga 
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cans, tightly sealed with polyethylene sheeting, and held 
at 55, 65, 75, and 85°F. The air within the chambers was 
periodically analyzed for Os and CO. and the number of 
decaying tubers was determined, Decay development was 
related to the depletion of Os, accumulation of CO., and 
temperature, In a representative test, the Oy content (%) 
of the air and the percentage of diseased tubers in con- 
tainers at the different temperatures at 72 hr. were: 55°, 
£5% Oy and 0.0% decay: 65°, 2.5% Os and 0.2% decay; 
75°, 0.2% Os and 23.0% decay; 85°, no O. and 96% 
decay. In this test, the CO, content of the air was inversely 
related to the O, content and reached 33%. After 24 hr at 
85°F, tuber decay was present and the air contained 7.8% 
O. and 9.6% CO. Only 2-5% of the tubers decayed when 


incubated at 85°F and aerated. 


Effects of the combination of sodium pentachloro- 
phenoxide and liquid lime-sulfur on the brown-rot 
fungi.—Joseph M. Ogawa and E. E, Wilson.-A spray of 
8 lb of 37% sodium pentachlorophenoxide (SPCP) and 
11.2 gal. of 32° Baumé liquid lime-sulfur was more effective 
than SPCP alone in suppressing conidial development of the 
hrown-rot fungi. The superiority of the combination was 
particularly marked when the spray was applied during 
the early part of the dormant season, On Prunus amygdalus 
and Prunus persica var. nectarina the combination drastical- 
ly reduced sporoedochial production by Sclerotinia laxa on 
blighted blossoms and twigs. On P. persica, sporulation of 
S. fructicola was reduced on the mummies. The few sporo- 
dochia that developed after the spray was applied were 
white, and the conidia were low in viability. Jn vitro tests 
indicated that SPCP alone affects the color of the conidial 


mass 


Does the cabbage aphid carry cabbage virus B both 
on its mouthparts and at some other site?—G. B. 
Orlob and R. H. f Bradley. Phe cabbage aphid, Brevi 
coryne brassicae, transmits cabbage virus B in a way that 
is not characteristic of either persistent or nonpersistent 
viruses, It was recently postulated that this aphid transmits 
virus B in a nonpersistent manner after short periods on 
infected source plants, but in a persistent manner after 
long periods on the source. This is the first suggestion that 
an aphid vector transmits the same virus in two ways. To 
test this hypothesis, aphids were taken after several hours 
on infected plants and their stylets were treated with dilute 
formaldehyde or irradiated with ultraviolet light. This 
made all but occasional aphids cease to transmit the virus. 
Both treatments would inactivate virus carried by the stylets 
but not virus carried internally. In comparison, the same 
treatment of the stylets of aphids carrying certain persistent 
viruses did not make them noninfective. Therefore it seems 
that B. brassicae carries transmissible cabbage virus B only 


on its stylets, 


Interaction of captan and dichlone with coenzyme 
A and other thiols.—-Robert G. Owens and G. Blaak 
Detailed studies on the site of action of captan and dichlone 
the metabolic pathway between acetate and citrate re 
ealed that, of the functional enzymes in Neurospora 


il 


sitophila conidia, only coenzyme A (CoA) was affected by 
captan and dichlone, Neither cell-free aceto-CoA-kinase nor 
citrogenase was aflected. Sulfanilamide acetylase and acetic 
thiokinase, which are present in certain bacteria, were not 
found in the spores Chemical studies on the reaction of the 
toxicants with CoA and other thiols in vitro showed that 
dichlone is substituted at both the 2 and 3 positions by 

CoA and glutathione 
vields a mixture of mono- and disubstituted products. Re 


some thiols, whereas reaction with 


action of captan with simple thiols yields tetrahydroph 
thalimide, HCl. and disulfides and trithiocarbonates that cor 
respond to the parent thiols. Reaction with CoA and gluta- 
thione yields the corresponding disulfides principally, with 
small amounts of the trithiocarbonates and thiophosgene. 


Apparently, substitutior f thiophosgene, or its precursor, 
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wa ithione and CoA Nature of resistance to Diplodia stalk rot of corn, 
were ust pl ind simpler thiols 2 Pappelis and F. G. Smith. Spread of D. zeae 
were based on area of discoloration in longisection was related 


varietal differences and seasonal changes in pith condi- 


ion. In 1955, using 6 inbreds (38-11, B2, B14, Oh41, OS420. 


Physiological and biochemical studies on nematode 





ind Wf9), 


the Sept. 14 stalk rot ratings were highly corre. 


galls. RK G. Ou H U.N Studies 
were il nd biochemical trans lated with grams of water per ce of tissue for whole first 
formation P gnita in internodes and corresponding pith cores (1 0.88 and 0.83, 
tomato and , ( n was fol resp.) and with whole internode and pith core densities (r 
lowed fre ; ature. Histo 0.90 and 0.87, resp.). On Sept. 22. stalk rot ratings of 
logical XI i by a com both first and fourth internodes were highly correlated with 
Te he pith condition ratings (1 0.89) based similarly on area 
multinus ; f n if white, dead pith. On Oct. 11, first internode stalk rot rat 
alia and ft ( paratin ings also were highly correlated with pith condition ratings 
chemical a , s, phos I 0.94) and with natural crown and basal stalk rot (r 
phorylated it ket d ssed in the 0.83). In 1956, using 14 inbred and 6 single-cross varie- 
galls and | min side ies, the Sept. 7 stalk rot ratings of first and fourth inter. 
and amides incre ifid Pintai cinta wplde nodes were again highly correlated with the corresponding 
P and N it , ) 7 Vi i. | Me Cn ond pith condition ratings (1 0.90) and densities (1 0.87). 
S were aly a cae ial These results and histological observations suggest that 
all enzyme ‘ s than i: spread of the pathogen iv largely confined to dead tissue, 
healthy root { i 1 tha tryin - * 
She gowns ; eateies Host specialization of dwarf mistletoe on red and 
eed stich Be agen white fir in Califernia._/. R. Parmeter, Jr. R. F. 
in the ne Scharpt and J. R. Hood The dwarf mistletoe species 
{reeuthobium campylopodum has been divided by Gill inte 
‘ forms based on host specialization, forma abietinum desig- 
Oospore formation by Aphanomyces euteiches on iting the form specialized on Abies species. Recent sur- 
synthetic media. ‘ b. Da eys in California indicate that at least two forms occur on 
Oospor dant - ei ir, a form infecting only white fir (4. concolor) and a form 
synthetic S 5 cients fecting only red fir (A. magnifice Examination of 
thiogly« xtu irvey plots in mixed fir stands, and a roadside survey 
proportior tes through such stands in the northern Sierra Nevada moun 
studied diff ; re por tains, disclosed that in most areas one or the other species 
formation ae \ oe a i was infected, but not both species. Red and white firs were 
ee an SM-e except thal iften found with branches intermingled, one species being 
ular a i xture heavily infected with dwarf mistletoe and the othe species 
lsolat Se "4 M I ‘ SM-1 on eing uninfected. In many stands, the uninfected species 
when th Vospore ippeared to be replacing the infected species. The occur 
were 10 reduced nee of two specialized forms of dwarf mistletoe on firs in 
sulfur-conta Ne ) es than California suggests important ecological and silvicultural 
by thie Mir - t ol f mplications 
euteicl f glu 
cose and 2 ns ol Natural occurrence of potato virus \ in field-grown 
eecose ane | C/N peppers in California. A/bert O. Paulus, J. B. Kendrick, 
sugal ! xua / nd P. R. Desjardins \ virus recovered from commer- 
productior hat ot ial chili and bell pepper (Capsi annuum) plants col 
isolates 4 \ is ¢ ted in coastal counties produced small necrotic spots on 
favorabl ! uM t] eaves of Tabasco pepper 2-3 days after inoculation. 
alkaline ' \lthough the lesions later enlarge. the initial necrotic spot 
emains distinct. Inoculated leaves become chlorotic and 
Saprophytic activity and survival of Rhizoctonia in ibsciss. Local-lesion reaction in Gomphrena globosa. the 
soil as affected by some ecological factors. -G. ( occurrence of flexuous rods in electron micrographs of the 
Papavizas ¢ ( ‘ R us preparations, and positive serological reaction with 
toni ind rit potato virus \ antiserum, indicate that the virus is potato 
colonized ht i us X Isolation from single local lesions on Gomphrena 
significant ed globosa indicates that both the ringspet and necrotic spot 
20-50 strains of potato virus X oecur in the pepper fields. Inocula- 
it 60-90 _ en sols tion to Nicotiana glutino nullified the effects of the in- 
were incub | ( { } on of I itor found in pepper. Staked tomatoes growing in the 
the substi ( v. Buek same areas where peppers have vielded potato virus X 
wheat ! i R ctonia-il isolates frequently show symptoms of double streak, and 
fested soils coloni cco mosaic virus and potato virus \ have been isolated 
lion Sapro vith | d i 
bation, fter 120 Iwo new compounds as seed and soil treatments. 
days. Amor stems E. Neil Pelletier and H.C. Palmer Iwo dithiolone deriv 
of alfalfa, bi peanut, | s, 5-chloro-4-phenyl-1.2-dithiol-3-one (Hercules 3944) and 
tato, and to patl I ! hloy ] p-to vl) -1.2-dithiol-3-one Her es 4223), have i 
unsterilized si t : ! h degree of tungitoxicity and show parti ilar promilse as 
increased sapt f R seed treatments and soil fungicides. In spore germination 
im unsterill il cle issavs against Wonilinia fr va and Alternaria oleracea 
creased them. 5 ippa e compounds demonstrate an ED. of less than 1 ppm, In 
effect Phe pa vreenhouse foliage tests the compounds completely control 
decreased whe i soils ito early and late blights ai 0.2 concentration. By 
amended standard physical determinations the compounds demon- 
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strate ni neasurable vapor pressure, but bv biological tests 
the compounds have activity in the vapor state. In compari 
with standard seed and soil treatments the compounds 


sons 
are effective for treatment of peas, corn, cotton, and cucum 
hers, Soil fungicidal studies were conducted by use of a 
eoilecolumn assay method. The inhibitory concentrations of 
the compounds in soil were determined for specific fungi 
and were found, in general, to be less than 10 ppm. Residual 
effect and movement in soil were also studied. 


Histochemical and morphological studies of carna- 
tion stem rot.—D. J. PhillipsThe morphological changes 
ef carnation cuttings infected with Fusarium roseum f, 
cerealis were studied. Cuttings were inoculated 0, 6, 12, 
and 18 days after striking with 10, 100, and 1000 conidia per 
ce of perlite. The cuttings were sampled for 26 days. The 
sampled material was placed in Craf III killing and fixing 
solution. dehvdrated in tertiary butyl aleohol, and embedded 
in Tissuemat. Serial sections were stained with Conant’s 
quadruple stain or specihy histochemical stains. Areas of 
damaged tissue within uninfected stems were found asso 
ciated with growth cracks and cuts made by perlite particles 
adhering to the surface and by emerging adventitious roots. 
[he roots emerged 11-16 days after striking. Penetration 
by the pathogen was found in areas of damage caused by 
emerging roots as well as through the freshly cut base 
Invasion of the adventitious roots and tissues of the “callus 
pad” at the base of the cutting quickly followed penetration 
The invasion was primarily intracellular and was limited 
by hgenihed tissues, Demarcation of the lesion was noted 
at the nodal pith parenchyma. Sporodochia and stromalike 
masses were observed in severely infected stem = sections 
Histochemical tests indicated that cellulose decomposition 


may take place within the lesion. 


Purification and properties of cauliflower mosaic 
virus.— 7. P?. Pirone and G. S. Pound.—Tendergreen mus 
tard ‘Brassica pe rviridis) was found to be a good source of 
cauliflower mosaic virus for purification studies, since a 


high titer of virus was present in systemically infected 
leaves. The virus was purified by homogenizing infected 
leaves in 1.2 volumes of 0.5VW potassium phosphate buffer 
(pil é After straining the homogenate through cheese 





cloth. n-butanol was added to a final concentration of 8%. 
The mixture was stirred for 1 hour, and then centrifuged 
10 minutes at 7000 rpm. The supernatants were decanted 
ind centrifuged for 1 hour at 30,000 rpm, and the pellets 


was centrifuged 





resuspended. The resuspended materia 
10 minutes at 7000 rpm, and these supernatants were centri 
fuged for }» hour at 40,000 rpm. The concentrated partially 
purified preparations were further purified by density-gradi 
ent centrifugation. One ml of this material was layered 
onto tubes containing 5-40% sucrose gradients, and the 
samples centrifuged 2 hours at 25,000 rpm. The virus con 
tained in the zone formed upon centrifugation was found to 
be extremely infectious and highly purified. The virus was 
found to be a spherical nucleoprotein 50 my in diameter, 


and with a sedimentation constant of 2228S, containing about 
44% RNA. Antisera to the virus with titers of 1:1280 were 
prepared by injecting rabbits with purified preparations, 


Biochemical studies of the clover root tumors in- 


duced by wound-tumor virus. Clar/ A. Porter and 
Leonar He. Weinstein Tumorous roots of Welilotus of 
ficinalis, clone C10, resulting from infection with wound 


tumor virus, and roots of comparable control plants were 
analyzed for certain biochemical constituents. The mass of 
tumorous tissue at the base of the stem. the uppel 10 em 


ol primary root consisting of a consecutive series of small 


tumors, and the remainder of the primary root, which con 
tained irregularly distributed macroscopic tumors, were ex 
amines separately. Differences were found between the 
wound-tumor tissues from the selected regions and also be 
tween these tissues and their comparable controls Phe 
differences between the tumorous and control tissues were 


not identical for the three selected regions. As compared 
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with controls, the tumorous tissues were characterized by 
the following: higher levels of protein, RN A. and DNA in 
all regions; increased amounts ot alcohol-soluble amino 
acids and amides in the tumor mass and upper root; higher 
levels of citric and malic acids in the tumor mass; and 
in the sugar pool, consisting primarily of sucrose, glucose, 
and fructose, a lower level of sucrose in the tumor mass and 


lower root, 


Wheat bunt development in relation to postinfee- 
tion environment.—L. H. Purdy.-Variations of certain 
essential elements and average moisture stresses failed to 
increase or decrease the percentages of bunt (Tilletia 
caries) in susceptible spring wheat plants. Seed of Ulka 
and Red Bobs varieties were inoculated with teliospores, 
planted in sand, and incubated at 10°C. After 14 days the 
Ulka seedlings were transplanted into silica sand for nu- 
trition experiments, and the Red Bobs seedlings into Palouse 
siit loam for moisture stress experiments. A basic Hoag 
land’s nutrient solution was used with deficient and excess 
amounts of N, K, P, and Ca applied to the Ulka seedlings 
by the drip culture method. Balanced nutrient solutions 
low, normal, and high—as well as distilled water served as 
checks. Variations of average moisture stress in soil were 
maintained throughout the growth of plants by allowing 
the Red Bobs plants to extract water from the soil to 
weights corresponding to permanent wilting percentage 
(PWP), 4 AW (available water), ly AW. * AW, and 
field capacity (FC). As the weight of each can containing 
the plants was reduced to a given level by moisture loss 
the soil mass was irrigated back to FC. Infection averaged 
99.3% in all of these experiments. 


Fusarium wilt of Sedum.—Robert D. Raabe. Sedum 
amecamecanum is a succulent that is sometimes used as a 
ground cover plant in California. From diseased plants 
found in a large planting near Walnut Creek, California, a 
form of Fusarium oxysporum was isolated. Disease-free 
plants, obtained by culturing cuttings and rooting those 
found to be uninfected, were inoculated during transplant- 
ing by dipping the roots in a spore suspension made from 
monospore cultures, Within two weeks, the lower leaves of 
the inoculated plants had turned yellow and many had 
abscised. After another week, nearly all of the leaves had 
dropped and many of the plants were dead, Fusarium oxy- 
sporum was isolated from all parts of the more severely in- 
fected plants and from the stems of all inoculated plants. 
Since this appears to be a new form of the fungus, it 1s 
tentatively named Fusarium oxysporum, {, sedi nf. 


Microbiological degradation of thiram.—Lioyd T. 
Richardson and G. D, Thorn.—Various concentrations of 
spores of Glomerella cingulata were shaken with aqueous 
thiram solutions (bis(dimethylthiocarbamoyl) disulfide 
buffered at pH ca. 7.3. Periodic bioassay, colorimetric, and 
spectrophotometric determinations indicated that thiram is 
reduced by viable intact spores to the dimethyldithiocarba- 
mate ion at a rate dependent on the relative concentrations 
of spores and thiram. Spores killed with propylene oxide, 
exposed 5 min. at 60°C, or ruptured by a mechanical disin- 
tegrator have no effect. Neither thiram nor its reduced form 
is taken up by normal spores. Where there are sufficient 
spores to reduce thiram rapidly, viability is recovered with 
time. Equivalent concentrations of sodium dimethyldithio- 
carbamate are unchanged by comparable spore treatments, 
ind there is no loss of viability. In the presence of Cu’” ions 
thiram is reduced by spores at the same rate but dimethyl- 
dithiocarbamate does not accumulate in the external solu- 
tion. Part is prec ipitated as the insoluble 1:2 copper dime 
thyldithiocarbamate, and part is taken up by the spores, 
ipparently as the 1:1 copper complex. Evidence in support 
of the copper-complex theory to explain the bimodal dosage 
response of thiram was derived from diffusion tests on agar 
media seeded with G cingulata Inversion zones developed 
where NO. or NH,, but not peptone, was the source of 
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Susceptibility of twenty-three tree species to black 
root rot. S. J. Rowan. 
ind one hardwood tree species were grown in soil heavily 


Seedlings of twenty-two coniferous 


infested with Sec/erotium bataticola and Fusarium spp., the 


vanisms causing black root rot. Each tree species was 


replicated 5 times and grown in 6-in. clay pots buried to 
within i-in,. of their tops in greenhouse bench soil. The 
hench soil was maintained at 85-90 F throughout the exper 


ment to provide optimum conditions for the root rot fungi. 
Flever Pinus species were rated suscept ble Pinus g abra 


and Juniperus virginiana were classified highly resistant 
and ¢ ywressus arizonica. Taxodium distichun Chamaet 

parts tl des, and Liquidambar styraciflua were rated as 
immune Six conilerous species died trom severe root rot 
and h soil temperature before completion of the test 


Mutation for pathogenicity in Puccinia graminis 
var. tritici._J. B. Rowell, W. O. Loegering and H. R 


Powers. Jr A culture of Puccinia graminis var ritict 
(ill 625) known to be heterozygous at 4 leei for 
pathogenicity, with avirulence dominant, was irradiated 
with 121 Kr of 100 Kvp X-radiation to induce mutations in 
rulence for physiochemical study The tentative genotype 
of the ilture was Pyp;PopePapsPip,. Pip, with the corre 
sponding gene R,R,, which conditions resistance in the host. 
sults in a O infection type; Pope with ReRe, a 2 to 3- 
P.p, with RsRy, a 2: and Pyp, with RR 1 O. The gene 


il! R R occurs in the wheat varieties Hope XVII. Maran 
telial nd Kota. In addition, Marquis has R.R., Relianee 
RK I R.R.. and Kota R.\R The irradiated spores 


‘ 1 O35 were screened on Marquis, and o 
’ = were obtained that gave 2 to 3-c infection typ 


ind permitted the 


expressiol f Pp Nearly all of these cultures on Hope 
XVII ga | infection tvpes, on R ince infection tvpe 
2 don Kota infection tvpe UO Chu election of mut : 
of P { nm, on Marquis permitt t expression of tl 

three er genes affecting virulence on Marquis, Reliance 
and Kot respectively Some ta iltures varied fr 

this pattern, indicating that addition itations occurred 


Production of oospores by inter- and intraspecific 
pairings within the genus Phytophthora. F. J. Savag: 
( R ( 0 and M. fF Gallegl i inary results 


iron pa ne niu rous tsolates it litlere P} vtophth ra 
s son V-8 ‘ or i-bean ag rmed that hom 
i! is nd heterothallism exist in the genus, Compat 
} pes similar to the A’ and A®* types now recognized 
x ¢ , were present among Solates f P. capsic r 
d ind probal ly P ryvptogea One isolate of P 
aps f New Mexico formed oospores when paired wit! 
P ns type A’, but not with tvpe A Two isolate 
or \ rtl ( ifacll i na Corie I { i liornia ! I I ad 


Os] - I pP niestans ty pe \ j at pe \ Oospore 
were tor ed when the New Vex ct solate Was paired wil 
eitne I ‘ tter two but not when the North Carolina 


isolate was p d with the Calitor <olate Isolates of 
P uv 1 reacted similarly vit! ) Is ites trom (Ca 
{ ia 0 < tvpe oospores tv pe \ | Pp 

nad 4 tre (,ree il 1 { California actir 
. me ifr tvVpes appear Kis! lor isolates 
f Pp gea, but further studi eeded. Thess 
res s I I il experi nts I ! range study 


A survey of the world barley collection fer resis- 


tance to barley vellow dwarf. ©. IP. Schaller At 

of 6728 barley varieties, representing 1 y all of the entric 

n the world collection, were tested { their reaction to the 

barley y »w-dwart Virus. Viruliferous i] is were reared 
iphid traps adjacent to the test plots and were introduced 

into the test plot when the plants under test were in the 

three-leaf stage. Classification for disease re rclior nace 
the plants were in the tillering ind fi 
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’ 


stages, was based on a combination of discoloration and 
dwarfing. In general, dwarfing appeared to be the more 
reliable criterion of infection. Twenty-eight varieties were 
highly resistant, 34 resistant, and 55 exhibited a fair degree 
of tolerance Varieties in the first 2 groups would be saltis- 
factory as parental material in a breeding program. Resis- 


tance was found only in the barleys coming from Abyssinia. 
Sixtv of the 62 entries classihed as either hiehlyv r istant 
or resistant are introductions from Abyssinia; two are of 


hybrid origin with Abyssinian types in their parentage. 


A high-temperature-induced local necrosis associ- 
ated with the bean rust disease.—Richard D. Schein.—In 
studies of the effects of postinoculation temperature on 
symptom development of the bean rust disease, a day- 
night temperature regime of 90-80°F so retarded coloniza 
tion that no symptoms could be observed afier 10 days, yet, 
when a conducive environment was restored, symptoms and 
sporulation followed. A constant temperature of 90°F killed 
the infecting fungus in 4 days, with no visible necrosis. 
However, if colonization had proceeded for 96 hours after 
the plants were removed from the moisture chamber (63°F) 
in a controlled day-night environment of 80-70" and the 
plants were then placed at 90°, a distinct local necrosis of 
ill infection loci occurred. These plants were placed in the 
90° chamber within 12 hours of first symptom expression. If 
the colonization process had not progressed quite this far, 


or if infections were more advanced at the time of place- 
nent in the heat “5 necrosis occurred if symptoms had 
progressed to the point where pustules were beginning to 
sporulate, no necrosis resulted About 4 days after place 
ent in the heat intected eaves hecame chloronemice., 
wilted, and finally abscissed 


Effects of peostinoculation temperatures on rate of 
bean rust symptom development.__Richard D. Schein 


Controlled environmen 


rooms were used to determine the 
effects of several day-night temperature regimes on the rate 
of symptom development of bean rust on plants handled 
identically through the end of the inoculation moisture 


period. Day-night temperatures of 80-70 b0-80 and iV 


70°F all promoted rapid development of symptoms and 


sporulation. A regime of 80-60° promoted a longer incuba 
tion period but the rate of symptom progress was about the 
same as in the first examples \ day-night temperature of 
0-60" greatly prolonged the incubation period, and symp- 
m development is slowed \ regime of 90-70 doubled 
the incubatior period whereas 90-00 was both too warm 
n the daytime and t ‘ t night to allow rapid matura 
n of symptoms and spores. Day-night 90-80° masked 
development r i ivs, but symptoms appeared when a 
conducive environment was restored. A constant 90° killed 
the infecting tungus i bout 4 da No necrosis is 
ible in t st rea 


Severity, prevalence. and ecology of cotton boll rots 
as related to temperature.-_¥. C. Schnathorst and P. M. 


Halisky In central California iverage summer tempera 
ture 26 () \ gr porda or ae causes severe boll rot in 
cotton, whereas Aspergillus f s and A. niger occur in 
trace imounts In southern California iverag summer 
temperature 32 ©) 1. fla s and A. niger cause vere boll 
rot, whereas \ ryzae occurs in trace mounts. Fusarium 
militorme and Rhizopus nigr ms are of minor importance 
in both regions. The Aspergilli appear to be more prevalent 
on cotton bolls in the warmer states. such as Arizona, 
California, and Texas. All fungi studied fall into low- and 
high-temperature groups [he cardinal temperatures for 
growth of F. moniliforme and \. oryzae on PDA were 12 
24 ind 33 ¢ he cardinal temperatures for A. flavus and 
{. niger ere 15°. 33°. and 42°C: and for R. nigricans, 
iS. do. and 39 ( I moni rme and \. oryzae rotted 
bolls faster at 24 ¢ hereas b rot development with A. 
flavus s ger ind R nigricans was most I ipid at 33 ( 


differences in Severity, 
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Temperature effecting a reversal of dominance in 


the resistance of Pisum satirum to bean virus 2. 
H T. Schroe a D. a b and ¥# 
Vishane P ind ited that the inheritance 
ol resistar / controlled 
bY a sin (tse 1 «ie itions from the 
predicted I i t I eported as 
due to del n omy] e suscepti 
bility a I xi i I heen ob 
tained to ind i i pression it eterozygotes is 
governed by temper t i that phenotypic resistance in 
I progenies is i nant ilir temperatures ot 65°F or 
below, ind reces ( i te peratures of 80 k oor above 
Between thes two ’ tures, symptor expression is 
delayed in the heter previously reported, This type 
of temperature I bser din either homozygous 
resistant or he isceptible plants. Symptoms in 
heterozygotes — hy it ) disappear when plants are 
removed to air t perat {65 F or below, and reappear 
on the new grow tl levelops when plants are again 
placed at 80°1 Het \ can be separated from the 
homozygotes | init tir temperatures Results were 
identical wilt not t bea rus similar if not 
identi il to Te 

An unusual virus isolated from Pisum sativum 


affected by streak. —/ lr. Schroede R. Provvidenti. 


and Ff, 1 Vick we \ isolated in 1954 from a 
“streaked” pe " eeding nursery at Geneva, 
New York, possesses r wide host range and other 
interesting features I c i wa host showed a 
streaking and d va irvature f tl ipper stem, 
accompanied ot tl clamshell, Green 
house inoculation pea plants resulted in a wilting 
and death of t ‘ nt at temperatures of 70°F o1 
above Lower la ottle and then tip 
necrosis Plants idvanced stages of 
growth exhibited sym ipproaching those found on 
held plants it , i 8 D es inoculated 
mechanically witl ploms a Is recovery 
were obtained fr | | - in I4 ta ies. Symptoms 
among these host I ! cal I tt or ringspot 
lesions to. syste igspot, and minal bud 
necrosis | itte I cally trom 
spinach to spit fy unach to pea or to 
Nicoti ind 2 f > ~ I =crnve hosts suggested 
identity wit e! ringspot r altalfa mosak 
Viruses Dut cross-pr ts ndicated » such rela 
tionship Phe | sister ind ire readily 
transmitted tf I Ta ipl \/ ersicae, 


than by the pe 


Occurrence of Pseudomonas solanacearum in virgin 


soils in Costa Rica. / Seque Charles # 
fverre, I11—-Altl t caused by Pseudomo 
nas solar ea } i\ i susceptl crops planted 
on recently clear nd nous hosts of this 
pathogen | | dtr rgin areas. Ex 
tensive sur vs I liand in t ( Valley of 
Costa Rica reve sease of H atispatha 
H. acuminata Hin ta, caused by / inacearum 
Pypic il sym ) | whning ind shriveling of the 
center leaves, 4 rat nottl stelar region of 
the rhizome ut dit . | ration in the 
pseudostem I I voodland 
areas schedu ! ( = Micl bananas, but 
its . t | drainage, 
ol her s¢ | xp ents most 
wolates Tr lls ri I pathogenic to ba 
nat . I : <vndrome 
rather than 1 1 with 
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isolates from bananas. The “distortion” syndrome predonj. 
nates in banana plantings on recently cleared land in the 
Coto Valley, indicating a probable correlation between 
Heliconia wilt and banana wilt. In greenhouse tests, the 
rapid wilt syndrome was obtained with a Heliconia isolate 


serially passed through Gros Michel bananas 


Use of benzimidazole and excised wheat seedling 
leaves in testing resistance to Septoria tritici.— FV illiam 
D. Sewell and Ralph M. Caldwell.—The excised first leaves 


of 4 resistant and 3. susceptible wheat varieties were 
placed with the cut ends in benzimidazole solutions, in 
divided plastic Petri dishes. Leaves were sprayed with a 


conidial tritict in a 0.5% gelatin 
solution and kept moist for 4 days. The experiments were 
conducted at 50, 60, and 70°F, at 12- and 20-hour day 
lengths, with 20, 40, and 60 ppm benzimidazole. At 60 and 
70°F, varieties appeared in about 
6 days, and fruiting of the pathogen in about 12 days. Sus. 
ceptibility was judged by extent of chlorosis and abundance 
of sporulation. Infection and disease development in sus- 
ceptible varieties were severe and uniform, and the results 
highly reproducible. Uninoculated remained green 
and vigerous for about 20 days at 70°F and a 12-hour day, 
Th best differential of resistance was obtained at 40 ppm 
benzimidazole, 70°F, and the 12-hour day. Resistance under 
these conditions well with resistance ob- 
served under field conditions. Lerma 50 and Nabob main- 
tained high resistance, P14-3H-15H-2H and Kanqueen were 
resistant, and Dual, Knox, and Vermillion were 


suspension of Septoria 


chlorosis of sus« eptible 


leaves 


cor responded 


moderately 
susce ptible. 


Sources of crown rust resistance of oats.-H. L, 
Shands. In 1951 the U.S.D.A. World Collection of oats 
was examined for crown and stem rust reaction at Madison, 
Wisconsin, with inoculum provided by spreader rows arti- 
ficially inoculated with local f rust. For sub- 
sequent tests at Madison and in Puerto Rico, oats with lower 
readings in 195] and later were hybridized in various 
combinations. Selections having low crown rust readings 
at Madison in 1959 had various combinations of the follow- 
ing parents: C.]. 1098, 1928, 2544, 3032, 4795 sel., 5871; 
P.I. 174544, 186003, 189624: Ascencao, I andhafer, La Provi- 
sion, Vicland:; and commercially varieties such as 
Burnett, Clintland, Fayette, Garry, Goodfield, Portage, and 
Most of the selections were susceptible to several 


collec tions ¢ 


rust 


vrown 


Rodney. 


virulent races used in tests in Puerto Rico. However, 
hybrid selections of Rodney ” CI, 4795-3, P.I. 174544 
Clintland, and P.I. 174544 & CLI. 4795-15 were reported 


U.S.D.A. and 


1958-59. 


216, 264. and 290, in the 


> 
states’ cooperative rust tests in Puerto Rico in 


resistant to races 


Chemical control of plant-parasitic nematodes in 


plant roots. S. 4. Sher \ number of chemicals were 
tested to find a dip treatment for bare root nursery stock 
infested with plant-parasitic nematodes. Thimet [0,0- 
diethyl-S-(ethylthiomethyl) phosphorodithioate| was effec- 


tive in eliminating Pratylenchus spp. from rose, orchid, and 
cherry at 10° tor 30 Diazinon | O,O-diethyl-O- 
2-isopropyl-4-methyl-6-pyrimidinyl) phosphorothioate! at 
was effective in eliminating P. pene- 
O.O-diethyl-O-2-pyrazinyl phos- 
(1,2-dibromo-3-chloropropane ) 
nus at 0.25°> for 30 minutes, 
Dimethoate |O,O-dimethyl 
S-(\ carbamoylmethyl) phosphorodithioate], Phos- 
phamidan (dimethyl-| diethylamide-1-chlorocrotonil (2) ]- 
phosphate) and Ortho-dibromo 8 (dimethyl-1,2-dibromo-2,2- 
dichk similar test at 
10 for 30 dimethyl-(1-hy- 
Delnav (2.3-diox- 
and 2.3-dibro 


minutes, 


1.0 tor 30 minutes 
trans from cherry seedlings 
phorothioate and Nemagon 
effective in killing P 

phytotoxic to 


were 
roses, 


but were 


nethyvl 


were effective in a 
Maiathion, Dylox 
phosphonate @ 


rove thyl phosphate ) 
minutes, 
droxy-2.2,2-trichloroethy]) 


anedithiol-bis-O.O-diethylphosphorodithioate ) , 

mopropyl methyl ether were ineflective. None of the above 
chemicals eliminated We/loidogyne spp. from tomato, Ger- 
bera daisy, or Shasta daisy at 0.25 and 1.0% for 5-30 
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Effects of concentrations of nutrients in host medi- 
um on parasitism by species of Piptocephalis..4. L. 
Shigo. ¢ D. Anderson and H. L. Barnett.—The degree of 
parasitism of Piptocephalis xenophila on Penicillium fre 
quentans varied with amounts and ratios of carbon and 
nitrogen and with the nitrogen-containing compound in the 
host medium. On glucose-yeast extract agar, susceptibility 
ot the host was directly proportional to the concentration 
ef veast extract and inversely related to the concentration 
ef glucose. Host mycelium grown in a medium containing 
5 « glucose and 5 g yeast extract per L contained about 
twice as much TCA-soluble nitrogen as mycelium grown in 
medium containing 5 g¢ glucose and | g yeast extract. 
Frequent additions of glucose to liquid cultures in amounts 
suficient to maintain a relatively high concentration of 
arbon in nitrogen-starved mycelium delayed indefinitely 
the crowth ot Piptocephalis rirginiana on Wortiere a 
pusilla. The addition of microelements, especially Mn, in 
ymounts greater than needed for maximum growth of the 
host resulted in increased growth of the parasite. It seems 
ikely that high concentrations of amino acids in the host 
nveelium and high concentrations of microelements favor 


the production and activities of certain enzymes related to 


parasitism 

The effect of calcium and molybdenum on yields 
and blossom end rot of tomate. —/. 8B. Sinclair and R. 7 
Brown Tomato (Moreton hybrid) plants were grown in 
randomized field plots replicated 4 times with 10 plants per 
repli ile Phe plots were sprayed 1 times at weekly inte 
ils, starting when the first fruit cluster appeared, witl 


ilcium chloride (88.8 g per 4 gal. water) or sodium molyb 
late (1 g per 4 gal. water). Unsprayed plants served as 
controls. Results from 3 years’ work are presented. Total 
vields of marketable fruits were reduced by both chemical 
treatments (Ca mean, 21.9: Mb mean. 22.0: Ck mean, 31.1) 
The difference reached significances 05 level) in) some 
vears. Treated plants produced more cull fruit than un 
treated. but the differences were not significant. Both 
chemicals significantly (.01 level) reduced the number of 
fruit with blossom end rot (Ca mean. 6.7: Mb mean, 7.7: ¢ 

ean. 16.7 


A virus disease of hops, Humulus lupulus. in Wash- 
ington. ©. B. Skotland—A virus disease of Early and 
Late Cluster hop varieties has been identified as a mild 
strain of hop mosaic. Vein clearing and mottling developed 
on Petham Golding and Early Prolific hop varieties grafted 

infected Clusters, Petham Golding was not killed, and 
ery little leaf distortion was present on Early Prolific o1 
Petham Golding. Both severe leaf distortion and killing of 
Petham Golding are caused by the severe strain of hop 
wsaic found in Great Britain. Symptoms of the mild virus 


mn the Cluster varieties first appear as a crooking of the 


shoot tip that resembles the head of a cane The leaves of 
the plant are dark green and cupped s! irply downward 
Plants so affected are stunted and never succeed in climb 
ing to the top of the trellis. Other plants show only mild 
eaf puckering, and the virus is latent in others. Tempera 
tures govern the severity of the symptoms. Lower tempera 
tures ibout 70-80 F) favor the deve lopment of symptoms, 
whereas the higher temperatures ibn t 85 F and above 

iuse the symptoms to be masked Phe everest occurrence 
I the disease developed during a tw eek pr riod in whicl 


daily temperatures averaged 75 F following a warm period 


in which daily temperatures averaged 80 | 


A virus of wide host range seed-borne in Phaseolus 


vulgaris..-C. B. Skotland and D. W. Burke. Symptoms 
suggestiv of common bean mosaic were noted in a held 
t Columbia Pinto beans resistant to bean viruses 1 and 1A 
Iwo to 3 of the seeds from this field) produced ru 

intected plants. Plants infected with this virus were not 


protected against | 


bean viruses 1 and 2. Its physical proper 


hes were as follows: dilution ene t 1: 10.000 te 1:50.000 


survival in vitro at 18°C, 72 to 96 hr; and thermal death 
point, 65 to 75 C for 10 minutes. This virus, unlike bean 
virus 1, infected species other than Phaseolus vulgaris as 
follows: P. /unatus (lima bean Thorogreen), ?. acutifolius 
var. latifolius (tepary bean), Vigna sinensis (cowpea Rams 
horn) and Cicer arietinum (chick-pea). Systemic infection 
(varying degrees of leaf mottling, stunting, and necrosis) 
was noted. Symptoms on Columbia Pinto, Great Northern 
U. of I. 123, Early Pink, Blue Lake, Improved Tendergreen, 
and Black Valentine beans were similar to those produced 
by bean virus 1 except for veinal necrosis in the inoculated 
primary leaves. Keeney Refugee was severely stunted. Only 
veinal necrosis in the inoculated primary leaves was noted in 


U. of L. varieties Great Northern 31, Red Mexican 34 and 35, 
and Pinto 111. Topcrep, Idaho Bountiful, and Idaho Refu 


vee were immune, 


Population studies of Pseudomonas tabaci in dip- 
loid, triploid, and tetraploid Nicotiana tabacum plants 
with different doses of the Nicotiana longiflora gene 
for resistance.../. H. Smiley and G. W. Stokes.Ten 
Vicotiana tabacum plants consisting of 3 diploid, 4 triploid, 
and 3 tetraploid plants, respectively, with 0, 1, 2; 0, 1, 2, 3; 
and 0, 2, and 4 genes, for resistance to wildfire (Pseudo- 
monas tabaci) were inoculated and the bacterial popula- 
tion determined 1, 2, 4, 6, and 8 days later. P. tabaci 
reached a peak on the fourth day following inoculation. 
There was an inverse relationship between the number of 
venes for resistance and the population of P. tabaci within 
the diploid, triploid, and tetraploid plants; i.e., the popula 
tion of the bacteria decreased as the genes tor resistance 
increased. A gene dosage-genome balance was found be 
tween the plants in the polyploid series. The correlation 
was direct between the number of viable bacteria recovered 


ind the symptoms observed 


Charges in potato proteins induced by fungus in- 
fections.._ Vark A. Stahmann, Ihuzo Uritani and Kohei 
Tomivyama.— Studies of the responses of resistant and sus- 
ceptible sweet potato roots to cutting and subsequent 
inoculation with Ceratocystis fimbriata (by immunochemis- 
try, gel electrophoresis, column chromatography, and ultra 
centrifugation) revealed marked changes in soluble host 
proteins, Immunochemical studies showed that the resistant 
variety produced 2-5 new antigens in host cells adjacent to 
or within 3 mm of the infected area. Electrophoretic and 
chromatographic results also showed changes in proteins 
that were most pronounced in the resistant variety, One 
new antigen formed by the resistant variety after inoculation 
was identified as a peroxidase. Microsomes, especially the 
73 S unit, were increased following infection. The results 
suggest that protein metabolism was changed in host cells 
idjacent to the infected area but not in direct contact with 
C. fimbriata. This change appeared greater in the resistant 
host. Soluble proteins of white potato tubers were separated 
into 8 peaks by chromatography on DEAE cellulose. Cut 
ting the tubers and inoculation with Phytophthora infestans 

iused changes in the protein elution pattern. The fungus 
induced striking increases in peroxidase and other oxidative 
enzvine ictivities in cells idjacent to the infected irea, 
Peroxidase activity was high in two chromatographic peaks 


ifter inoculation, but high in only one in healthy tissue. 


Alteration of the incidence of Botrytis cinerea on 
tomato by liming the soil. Robert EF. Stal Highly 
significant differences were found in the incidence of 
Botrytis gray mold on plants that grew on soil treated with 
9000, 3000, and 600 pounds of hvdrated lime per acre 
These rates of lime, applied to virgin Immokalee fine sand 
of pH 4.3, respectively resulted in pH values of about 
7.0. 6.0. and 5.0. The amount of Botrytis fruit rot on these 
respective plots was 0.89, 2.31, and 9.16% Foilage disease 
ratings were positively correlated to the incidence of fruit 
rot. No significant differences in disease development were 
observed in this experiment, whether plants were sprayed 
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Protein synthesis by nongerminated fungal spores 
including uredospores of the bean rust fungus. 
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Morphological differentiation of “spherical” viruses 


by electron micros« opy. a Te é By e of several 
technique nt pel lor ele 
tron nicrose i pl viruses 
can be distir l i I replicas of 
turnip yellow ‘ t ich particle is 
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Association of Rotvlenchus robustus with decline 


of nursery plants. (¢ S \ s irvey of 
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Effects of nematocides on Pratylenchus pratensis 


and alfalfa vields . ! ind low 
einlde af alfait 
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hloropropane at 1.25 gal./A. showed a VV alfalfa yield 


ncrease over the control in 2-vear stands in 1959. Fumi. 


gation brought about a reduction in numbers of al] 
nematodes in 1957. This nematocide at 0.625 gal./A. and in 
inular form at 1.25 ga \. and 1.3-dichloropropene plus 


») - 


1,2-dichloropropane at 22.5 gal./A. resulted in lesser yield 
increases All plots showed high int idences ot crown rot 

YY ) in 1959, with only slight differences between 
treatments, indicating that incidence of crown rot was 


independent of nematocide treatment. 


Oxygen tolerances of four plant-parasitic nema- 
todes.—L. H. Stolzy, S. D. Van Gundy. and John Letey, Jr. 
Recent techniques developed by the authors to main- 
liflerent oxvgen levels in containers of soil were used 


41th 


to study nematode toleranc es to reduced soil oxygen. Plastic 
cylinders, each containing 1200 ce of soil. were subjected to 
partial pressures of oxygen of 152, 50, 15 and 0 mm of Hg 
21 1%, 2 and 0% oxygen). Nitrogen was used to 
reduce the per cent of oxygen in air. The Beckman oxygen 


neter was used to measure the gaseous oxygen in the soil 
pore spaces, and the platinum microelectrode technique was 
used to evaluate the oxygen diffusion rates in the soil 
sture films. Field soils containing high populations of 
e nematodes were used in the tests. Nematodes were 
extracted from soil samples at 3, 7, and 10 days after the 
xygen treatments were applied. Meloidgyne incognita, 
Trichodorus christiei, and Tylenchulus semuipenetrans were 
significantly reduced at the O level of oxvgen but at the 
other 3 levels of oxvgen remained the same for the 10-day 
period The number of Xiphinema americanum was pro- 
ressively reduced as the partial pressure of oxygen was 
reduced They were eliminated at the 0 level after 3 days. 
Hatching of eggs of JT. semipenetrans was reduced after 
> davs at the O level of oxvger 

Parasitism and pathogenicity of the ring nematode 
Criconemoides curvatum on greenhouse carnation var. 
White Sim. //. T. Stre: Criconemoides curvatum, a ring 
nematode found associated with greenhouse carnation In 
N. J.. was inoculated onto rooted carnation cuttings planted 
n autoclaved soil. Cuttings in each replicate were weighed 
ind paired. Monthly observations revealed an arithmetic 
increase in populations from an initial inoculum of 250 to 
33.000 in 6 mo. There was a correspondingly lower fresh 
root weight of inoculated plants at each observation. At six 


systems of check plants averaged 45.6 g, 


whereas inoculated plants averaged 30.3 g. At the fourth 


nt the population density remained at about 1000 
ttodes/g of root At the third month. roots of inocu- 

ted plants appeared smaller in diameter. more branched, 
na re brittle than check roots Howe ver no difference 
oO; erowth was noted, It fected roots were embedded 
ssuemat, sectioned, and stained in a quadruple stain 
series. Examination showed that some nematodes feed as 
ectoparasites with the stvlet penetrating outer lavers of 
tical cells or epidermal cells. Others were observed 
led 2-3 cells into the ortex, vhereas some were 
within cavities feeding o1 cortica ce < near the stele, 
Stal reaction of these = ce vas different from in 
iffected ells ndicating s wa e within the 


Longevity of the burrowing nematode, Radepholus 


similis. in host-free soil. 4. ¢ Tarjar Burrowing 


des are incapable of surviving for more than 6 

n sandy soils of Central Florida in the absence of 

suscept roots. Populations of this species in citrus roots ind 
ed in cheesecloth. nvlon. or pm vethvlene plastic 

- ried if depth = of 15 ft d sappe ired within 6 
ereas Hoplolaimus, Pratylenchus, and numerous 

species survived under these conditions. Poly- 

! stic was not tox irrowing nematodes, and 

vas | eab t this | s in greenhouse tests. 
‘ ‘ ; 


r intected itrus roots i he vicinity ol 


an 
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huried plast bags of infested roots and soil had no effect in 
prolonging the mgevity of the Radopholus mtained in those 
Leia, Burrowing nematodes in soll and roots enclosed i 
plastic failed to survive when stored 6 months at an average 


sboratory temperature of 76 F and an average refrigeraton 
temperature of 4k Additional plastic bags of infested 
ived soil and held 


material placed in gallon cans of autos 





6 months at an average greenhouse temperature of 76.9°f 
kewise failed to yield burrowing nematodes when the 
ins were either kept dry, maintained at held capacity, o1 
placed oO! n alternating cycle tron eld capacity to ary 
| 


onditions 


Variability of \anthomonas vesicatoria in the Ever- 
d Lewer East Coast of Florida.—/lau/ Thayer 





glades : 


Robert E. Sta Over 3000 isolates of the bacterial 
spot pathogen from tomato and peppe consisted largely of 
cultural tvpes Isolates varied in abi t lnquety gelatin 
reduce nitrate reduction, precipitate casein, hydrolyze starch 
produce hydrogen sulfide, clear tats, and ferment carb 
vdrates. Susceptibility to streptomycin in disc-agar-plate 
ests ranged from strong inhibition at 12 ppm to no inhibi 
on at 200 ppn Little relation was found between cultural 
D phvs og am | iracteristics ind host source 


Oat varieties with adult plant field resistance to 
race 264 of crown rust.._Thomas The H. ¢ Vurp/ 


V.D.S s. L. Calpouzos, D. Mcl ev, a F. M. Porter 


[he spread u North America of race 264 of it crown rust 

which was ipable Of parasitizing Landhafer and all other 
known sources of resistance among hexaploid oats, prompte 
search tor resistant varieties Pwo irge oat nurseries on 
ning 4804 and 1700 entries wu 1957-58 and 1958-59, re 

t crow! n Puet Ri Mos { the entries 
g re su ected to i irtil i nauce 

' ‘ 4 . Xal vid nes < cl = 


f 
f 
/ 
tN 
> 
- 
! 


- x! uted a high deg lit esistance 
th tests. Certain progeny from crosses between resistant 
es such as K.H.¢ ind susceptible nes retained the re 
. Ne riginal resistant parent Many of these wet 
sor ’ satistactory trom. the igronoe ( view point \ 
< prese ing ! =I s of Ave 
f esista 


The effect of winter cereals on the population 


level of Meloidogyne javanica. /va i. Thomaso I 
greenhouse test, seedlings of Atlas barle Merced rve, and 
Konat - grown in soil intes LOOO larvae 
Te ey oe ' Bec ee respe elv 1 
< n number na n the roots of the 
i ad = atter 06 weeks i t per iture 
7> | | it I crop =. one sted witl V aie 
wer i~ letter i! \“ t these »> cereals 
d | ' e me de populat hen grown fror 
\ hrough May. The « : ved in May 
1 Rutgers itoes planted i e were 250 ro« 
») soil im Ode us plantir ( tive 
Pals DOT ition. «de ned OH Mar and 
ised 85 in May. No differen mber of nema 
les wer ssociated with the 3 cereais. S« temperatures 
N to Mav were too low for natode development 
ind egg masses were not seen on cereal roots examined 
n Mar. and May. Larval increase in May was probably due 
hatching of eggs. Fruit vield and green foliage weight of 
toes e res] ively reduced 62 i; oe by the 
ond, \ viii sn nee : h prior ce¢ 
p 


Effect of soil temperature on pathogenesis of 
hielaviopsis basicola on sweet orange roots. Peter H 
Tsao ar S. D. Van Gund Root infection by Thiela 


psis ba ! sweet orang: seediings was most se 
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at soil temperatures below optimum for the growth of both 
pathogen and host. The optimal temperature range for in 
vitro growth of the fungus (135, T93, and T99, all citrus 
isolates of the gray type) was 21-27°C. In repeated green- 
house experiments in controlled soil-temperature tanks, 
the optimum growth for seedlings in uninfested soils was 
it 30°C, and growth of seedlings in soils (pH 5.8-6.0) 
irtificially infested with the fungus P35) was reduced 
89-95% at 15° and 20°C, 83-85% at 25°C, and 34-36 

at 30°C, Soil surveys showed that the fungus was present in 
the majority of California citrus soils, Records indicated 
that soil temperatures in these areas were within the optimal 
range for the disease in November-April, and above opti 
num in the other months. For these reasons, the fungus 
may adversely affect the growth of citrus trees in the field 


from late fall to early spring 


Alternaria rot of apple.—-Bi// CG. Tweedy and Dwight 
Powell.—In 1958 and 1959 Jonathan fruits in Illinois de 
veloped small black spots that were traced to an A/ternaria 
t may extend into the 
flesh 1% in. The spot usually has a distinguishablk 


sp. The lesion is quite superficial bu 
ninute hole in the center and a light halo at the outside 
periphery. It usually did not exceed ™% in. in diameter. Oni 
fruit would have 1-2 such infections The fruits in one 
orchard were 35 infected with this disease by August 
20, 1959. Inoculations showed that Winesap and Rome 
beauty were resistant but Jonathan and Golden Delicious 


were susceptible The Incubation period decreased up to a 
certain degree of fruit maturity Inoculations on Sep 
tember 10 (10-12 davs ahead of maturity) were negative 
except that the organism was recovered from such areas 


iter. No infection occurred without injury. It is possible 
that one of the sucking insects is disseminating this patho 


gen and providing a means for its entry into the fruit 


Optimum temperature was 30°C for growth and 26°C for 
sporulation. Superficial infections of an A/ternaria on the 
underside of apple leaves are common. Leaf infection does 
not have a deleterious effect but iV provide inoculum tor 


Truit infections. ( ultures obtained from the different fruit 
ind leaf collections were similar hut not identical 


Blister rust fungus inoculations on white pines in 
mist chambers... F-. ?. Van Arsdel and A. J. Riker 


Pinus strobus trees were inoculated with Cronartium ribicola 


in artificial fog during 1952-58 Pelia-be iring Ribes leaves 
usually Ribes nigrur were placed on the pine for vari 
itis periods at 16 ( Inocu tions were ef niined to lon alized 
ireas by wrapping selected portions of branches with Ribes 
leaves. Yearly observations were ide after imoculatior 
Forty-three tests were nade ft inoculated trees lett im tog 
for 12, 18, 20, 24, 28. 30. 36, 40, 44, 48, 52. 54, 60. and 72 
hours. With rare exceptions trees were still free of rust 4 
vears later after exposures of 48 hours or less. At 52 hours 
ind longer. the number t rees with cankers nereased as 
exposure time increased: 92 of the trees in the three 
12 hour tests were niected In two tests one 72 hours and 
one 90 hours in fos a 10-1 il iT irv interruption atter 
the first 36 hours resulted ir ss than one-fourth as manv 
cankers. Susceptibility decreased wit shoot age ind 


inkers appeared most rapidly n stems inoculated at the 


tender shoot stage Inoculations made with 92-72 hours in 
the fog chamber were usually I ohly . ecesstul on young 
tender shoots. whether r not needies were present Dhey 
were less often successf on l-vear-old needles 


Influence of fungicides on microorganisms associ- 
ated with apparently healthy strawberries... -dward A 


Vaughan._-Botrytis cinerea at occasionally bacteria and 
other fungi can be isolated tr nside apparently healthy 
strawberries. Concentration of internal microorganisms ts 
vreatest near the stem end of the fruit, and decreases to 
ward the tp Under Oregon conditions fungi are most 


numerous in the berries of the earliest and latest pickings 


ind less numerous in the d-seaso! 
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\ rich wihexene-1|.2-dicarboximide) 
applied durir t fte blossomir for control of 


fruit rot red of both fungi and bacteria 


in the apparent fre berries. Beta NAA sprays 
ipplied to increase fruit had no effect on the ine 
dence of either itent infections. Results were 
variable witl post! lungicida dips Captan and 
Harven reduced lence ot sible rot but also 
the number 11 terial ¢ mies obtained from 
within apparent ! t Us = dips were followed 
by rapid arvil i! | | ! ral both incidence ot 
rots and populat or I = were grealte! 
in treated tl 


A virus-caused stunt of apricot and its relationship 
to certain other stonefruit virus diseases... Keith 


Wagnon. Carl \ Dan Y. Rosenberg Budwood 
from a stunted QOuett rine when placed onto certain 
stone fruits produ \ pto . oF (,aume peat h. 
prune dwarf pt talian prune umming and 
ortica necro ‘. tu rry ne mptoms on 
Prunus subcordat ind hert indescribed symptoms on 
Blenheim apricot re a shorten thickening, 
and roughenin f ts produced in the = spring, 
which became he season advanced, Stunt 
svinploms were ! ! separate Anza pe ich trees 
when they re d dw from the Blenheim apricot, 
the P?’. subcordata it talian prune, respectively. Hem 
skirke apricots in a ercial orchard in Santa Clara 
County, California, wer found with symptoms similar to 
but milder than those produced on Blenheim. When budded 
with scions from two of t iffected Hemskirke trees, Italian 
prune deve lope i prune 1 ri symptoms, Shiro lugen cherry 
gumming and cortical necrosis, and Elberta peach vague 
stunt symptoms; but t ' ot remained symptomless 
Certain members of tl omplex responsible for such 
diseases as prune dwart ich stunt apparently can, and 
do, cause a stun 


The effect of hot water at different temperatures on 
larvae of various species of Meloidogyne.—Jerry 7 


WR oalheer Newly hatched e of Meloidogyne arenaria 
WV. hapla, M gnita, M gnita acrita, and M. javanica 
were collected fr eg es derived from root of Rut 
gers tomato. Lat were suspended in 0.5 ml of tap water. 
Treatment times were nds to ov inutes, and tem 
peratures we 12, 44, 46, 4 r 50 C. Regression analyses 
were made on k wi ‘ iken as the per cent Inactive 
larvae 48 hours after tre t. Regression coethcients were 
calculated for i substituted in a multiple 
linear equation, Y \ be X bs Xa, to solve 
for kill at a given t t perat Differences among 
species were grea 1} ( than at other temperatures 
limes required to +} t larvae it 44 ( were: M 
arenaria, 35 minutes: V 8.3 inutes: W. incognita 
acrita, 21.6 minute V gnita, 18.3 minutes: and M. 
manica, 26.6 minutes. ¢ plete kill was noted In less time 
it each temperatur ' V/ a larvae than with larvae 
ot other spe es I £ I rhe was required tor V 
arenaria lar Dat ‘ hat the southern species 
were more resistant t | tl northern” species, VM 


hap/la 


Dagger nematodes associated with forage crops in 


New York... H. We \ip/ ema al was the 
only known plant-pathog species of the superfamily 
Dorvlaimoidea foun ssociated with forage crops in New 
York. It occurred in 169 t the 168 (46 ) soll samples 
collected throug! it ! il This nematode was widely 
distributed throughout tl state, but was found only half 
as frequently in nortl New York as in other areas 
Small populations we present about tl roots of most 
forage crops i I were issociated only with 
alfalfa, birdsfoot tref white clove Age of plant 
stand beyond tl had little eff n natural 
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population levels. There was a definite association between 
high populations of X. americanum and poor growth of al. 
falfa. Nematodes were fewer in clay loam soils than in other 
soil types; however, large populations were never found in 
sandy loam or clay loam soils or under excellent or poor 
drainage conditions. Geographic distribution was related 
to the predominating soil types within agricultural regions, 
Soil moisture appears to be the factor limiting population 
buildup, and thus could explain the difhculties experienc ed 
in greenhouse culture of this species. 


Pathological histology of Tabasco pepper plants 
infected with tobacco etch virus. —/. ©. Fohite and N. L, 
Horn.—A histological study was made to determine the 
reason Tabasco pepper seedlings wilted when inoculated 
with the tobacco etch virus. Root, stem, and leaf sections 
from healthy plants were compared with similar sections 
from wilted plants. The samples used for observation were 
taken from plants 2-5 days after wilt symptoms appeared, 
All tissue was fixed in FAA, run through a tertiary butyl 
alcohol or a benzene-alcohol series, and stained with crystal 
violet and erythrosin. There were no apparent differences 
between healthy and wilted leaves or stems. In the diseased 
roots the most striking symptom was discoloration of the 
phloem. Epidermal and outer cortex cells were collapsed. 
Che plastids in the diseased cortex cells contained no gran- 
na, whereas granna were numerous in plastids of the 
healthy cortical cells. Because the xvlem vessels in stems, 
roots, and leaves of diseased plants appeared normal, the 
wilt apparently was not caused by a clogging of the xylem 
vessels. Roots of infected plants decayed readily after wilt 
symptoms of leaves appeared, These plants were easily 
revived when the roots were excised and the cut stems 
placed in water. 


Effects of certain temperatures and seed treatments 
on emergence and terminal breakdown of cotton 
seedlings. A. B. Wiles.—The effects of temperature and 
certain seed treatments on emergence and breakdown of 
terminal meristems of cotton seedlings grown in silica sand 
and field soil were studied at 20, 25, and 30 C, After 10 
days no terminal breakdown was found where calcium-sul- 
phate-treated seed were planted in either media at 20, 25, 
and 30 in field soil: or in silica at 20°C. With untreated 
and liquid-mercury-treated seed, severe breakdown was 
found at 25 and 30°C in silica. Liquid-mercury- plus cal 
cium-sulphate-treated seed were superior in emergence 
counts in both media at the three temperatures. Calcium 
sulphate-treated seed were superior in emergence to liquid. 
mercury-treated seed alone at 20 and 30 C, and equal at 25 ¢ 
in both media, Seed treated with liquid mereury planted 
in silica were superior in emergence to the untreated at 
30°C and equal at 20° and 25°. Mercury-treated seed 
planted in soil were superior in emergence to untreated seed 
Calcium sulphate enhanced seedling vigor at all tempera 
tures studied and improved the rate of emergence at 20°C, 


Determination of soil fungi antagonistic to Fusari- 
um roseum.— Lansing FE. Williams.-A_ selective fungus 
medium (OAES) was used for soil-dilution (1:10,000) 
plates in studies on 2 types of soils. After 4 days at 25°C, 
fungus colonies were evident, and an agar layer containing 
Fusarium roseum f{. cerealis spores was then applied. The 
inoculum was prepared by blending 3-day-old growth in 
Czapek-Dox liquid and mixing it 1:1 with warm (50°C) 
Czapek-Dox agar. Five ml of this mixture was pumped into 
each dilution plate with a Pitkin automatic syringe. The 
spread of spores from the soil fungi was prevented by 
pumping the mixture on areas not occupied by fungi and 
then tipping the plates to ensure contact of the layer with 
the colonies. After 2 additional days at 25 C, soil fungi that 
produced inhibition zones were identified. This method was 
used to assay soils continuously cropped for 3-5 years to 


corn, wheat, oats, soybeans, or alfalfa. The number of 
fungal antagonists per gram of soil varied from 11 to 25 


] 


thousand (5-23% of all fungus colonies). depending on the 
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«il or crop treatment, There were few differences in total 
wntagonists. The ratio of given fungal types, however, did 
vary considerably among the crop soils. Most antagonists 


representatives of the Aspergilli or Penicillia. 


were 


Nematode control on roses with root dip treatments. 
(. E. Williamson and Martin B. Harrison.—Low popula 
f parasitic nematodes, frequently carried on the 


tions © 
{ dormant rose plants bought by commercia 


roots of 


ire suftic lent to reintest steamed or fumigated soil, Iwo 





vrowe,’rs, 
root dip experiments were conducted using 5- and 7-year-old 
nematede-infected rose plants, variety Better Times budded 
yo Manetti understock, discarded from commercial green 


houses The efheacy of eac h treatment was determined by 


1) the Christie-Perry and 2) the centrifugal-flotation meth 
eds on soil aliquots, and by an aeration method on roots. 
Excellent control of Pratylenchus and Criconemoides was 
ebtained with a 10-minute soak in 1% Nemagon (1,2 
dibromo -chloropropane } or 0.125% 18.133 E. C. (0.0 
liethyl-0.2-pyrazinyl phosphorothioate) solution or with a 30 
minute soak in 0.1% phorate (O,O0-diethyl-S-(ethylthio 
methyl) phosphorodithioate) solution. The centrifugal-flo 
tation method recovered about 1.5 times as many Pratylen 
hus, 3 times as many Aiphinema, and 85 
Criconemoide s as the Christie-Perry method. Root aeration 
was slightly better than the centrifugal-flotation method for 
recovering Pratylenchus. The population of saprophytic 
ne matode - cannot he used as an inde x of the efhe acv of soak 


i 
> times as many 


treatments. 


4 new host for potato virus X in the Leguminosae. 

C. B. Willis and R. H. Larson —Crimson clover (Tri 
tolium incarnatum) has been shown to be a host for both 
the ringspot and yellows strains of potato virus X\. The two 
strains have been recovered unchanged after 4 months from 
systemically infected leaves of the varieties Chief and Dixi 
At 18-20°C the primary symptoms are seen after 12-14 days 
as slight interveinal chlorosis followed by a well defined 
veinal necrosis eventually involving the entire leaf. Svstemic 
symptoms are evident after 4-5 weeks as a slight interveinal 
mottle followed by chlorosis and finally veinal necrosis. A 
field strain of potato virus X\ from the variety Green Moun- 
tain alse systemically infected the two varieties of crimson 


clover 


Pectinolytic and cellulolytic (Cx) enzyme produc- 
tion by cucurbit anthracnose fungi.\. \. Winstead 
and C. L. McCombs.—Production of pectinolytic (PME 
and PG) and cellulolytic (Cx) enzymes by several anthrac 


nose fungi |Colletotrichum lagenarium races 1, 2. and 3: a 


long spored Colle totrichum sp. (conidia 4 to 5 * 22 to 40 
': and Glomerella lagenaria\| was determined in vitro and 
n vive. Crude enzyme samples were obtained from inocu 
lated cucumber slices and liquid media containing either 
sodium polypectate, citrus pectin, carboxymethylcellulose, 
hilter paper, cellobiose, or glucose. PME production Was 
detected using Smith’s bromthymol-blue indicator test. PG 
ind (x production was assayed by chromatographic and 
viscosimetric methods, All isolates produced PME when 
cultured on media containing citrus pectin or sodium poly 
pectate. Little or no PME activity was present in othe 
culture filtrates: however, PME was detected in all cu 


cumber samples. PG activity was usually greatest in fil 


trates from media containing pectin. Inoculated cucumber 
tissue also contained PG. All isolates hydrolyzed both pectin 
ind sodium polypectate to galacturonic acid. Cx activity 
was highest in extracts from inoculated cucumber slices 
and in filtrates from cultures containing carboxymethy] 
cellulose. All isolates hydrolyzed carboxymethyleellulose to 


cellobiose and glucose, and cellobiose to glucose 


Bacteria in the perithecia of Hypoxylon pruinatum 
and their effect on ascospore germination and colony 
development. Francis A. Wood and David W. French 


1 


Hypoxvlon pruinatum, the cause of Hypoxylon canker of 
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aspen (Populus tremuloides) and related species, does not 
produce perithecia in culture. Consequently, when asco- 
spores are to be used as inoculum, they must be collected 
from perithecia produced in nature. Many of the freshly 
ejected ascospores are contaminated with bacteria. These 
bacteria can reduce ascospore germination by as much as 
80% and can cause a marked reduction in the size of 
colonies that result from germinating ascospores. When 
streptomycin (200 ppm) was added to the medium, the 
percentage germination increased and subsequent colony 
development was more rapid. Bacterial populations in- 
creased with the length of time the stromata were moistened. 
Sixty per cent of the stromata collected from cankers from 
0 different trees from different areas within the state con- 
tained perithecia that ejected contaminated ascospores. 
These bacteria affect germination of ascospores in vitro and 
may influence the establishment of Hypoxylon pruinatum 
in nature. 


Competition between two strains of tobacco mosaic 
virus (TMV) on leaves of Nicotiana glutinosa.—Jia- 
Hsi Wu and Irving Rappaport.—Leaves of Nicotiana glu- 
tinosa were inoculated with a mixture of TMV strain UI, 
and a related very mild strain VM. Although both strains 
produce local lesions on this host, each is readily distin- 
guishable, for the U1 lesion is considerably larger than that 
produced by the VM strain. Competition between the strains 
was measured by noting the reduction in U1 lesions appear- 
ing on leaves with mixed infection as compared to the con- 
trol leaves, on which only Ul was inoculated. After U1 inoe- 
ulation alone, the cell-virus complexes were irradiated with 
ultraviolet light. The fraction of infective centers remain- 
ing decreased exponentially with dose. However, when 
leaves infected with Ul and VM were irradiated in the same 
fashion, no exponential decrease in U1] lesions was observed. 
Depending on the ratio and concentration of VM used, an 
absolute increase could be detected in the number of UI 
lesions appearing on leaves with mixed infection. This 
phenomenon of resuscitation of UI lesicns following UV 
irradiation was analyzed, and a model for the interference 
between these two virus strains was developed. 


Topical susceptibility to viruses. C. E. Yarwood. 
Inoculation of the stems of beans and cowpeas with peach 
yellow bud mosaic virus caused systemic infection earlier in 
most cases, and with greater host injury, than did inocula- 
tion of the leaves, hypocotyls, or roots. No or little effect 
of KsHPO, in mechanical inoculation of stems, hypocotyls, 
or roots was detected, but the use of this phosphate greatly 
increased infection of leaves. Inoculation of the hypocotyl 
usually resulted in virus invasion of the roots of beans and 
cowpeas without or with much delayed invasion of the 
tops, and without or with much delayed reduction in the 
growth of the tops. When tobacco was inoculated with to- 
bacco mosaic virus via the roots, the virus remained in 
the roots for several weeks, did not cause apparent reduc- 
tion in the growth of the tops, and reached a lower concen- 
tration in the roots than when the roots became infected fol- 
lowing inoculation of the leaves. Topical susceptibility 
has also been demonstrated with yellow bud virus in cu- 
cumber, with peach ringspot virus in cucumber and bean, 
with the cowpea strain of tobacco mosaic virus in bean, 
with spotted wilt virus in cowpea, and with tobacco necrosis 
Virus in bean, cowpea, cucumber, cleome, and tobacco, 


Lredospore production by Uromyces  phaseoli. 
( fk Yarwood | nder prevailing greenhouse conditions, 
uredospores of Uromyces phaseoli were first matured 7-8 
days after inoculation of Pinto bean. Passive liberation of 
=pores in groups usually began 2 days later. With 0.01 to 
0.2 pustules per cm* of leaf area, the number of spores 
produced per pustule per day was about 400 at 8 days after 
inoculation, 3000 at 9 days, 12,000 at 11 days, 40,000 at 15 
days, and 70,000 at 2] days. Spores per pustule per day at 
15 days after inoculation were about 30,000 for 0.2-2 pus 








660 HYTOPATHOLOGY Vol. 5 
" LOOO tor bul attraction was primarily ‘ it ends or tips ts 
10-20 1 Au | ‘ ! ind Extracts of avocado roots take! u m hiter paper disks 
200 | | h 200 pustules showed chemotactic and chemotropic activity for P nna 
per ¢ I culation, Zoospores of P trophthora, pathogenic to citrus 
Caves i i = wil We're ittracted to citrus roots but not ‘ ivocadeo ! - 
b pu pores 
during t ).000 per for Soil fungicides for prevention and therapy of 
a wid I eration 1 Phytophthora root rot of avocado. George A. Zent 
for | { ying of er and J. D.G atri Iwo se fungicides with low 
the por phytotoxicity, Dexon (p-dimethvlaminobenzenediazo sodiw ; 
nate) and SD4741 (O.0.0-trimeth phosphorothioate 

Chemotaxis of ZOOS pores for root exudates in re- ve good control of Pl vViophthora root rot of avocado seed 
lation to infection by Phytophthora’ cinnamomi. ings in the greenhouse when applied as weekly drenches 
Ge ( / found Solutions were applied to give dosages in the soil of: Dexor 
to ha f / 0. 20. and W ppm; SD4741, 50, 100, and 200 ppm. In three 

a Xi sed” I trials the dise ise Was striking Vv reduced bv a treat 
Y? ntainu ts except the lowest dosage of Dexon when chemicals 
ict f “pores \“\ t pplied it the time seedlings were transplanted 
for the strong itu y intested soil, and weekly thereafter for 12 weeks 
‘ | { ~t nes ! reat ral i tron 2 ’ } limes 
‘ ( ts ntt -~ ré t wel is 4 ) = that ot ¢ I < 
| \ t ! esulted du ar amo ! 
; ‘ he Tu is a ‘ re« red tre ~ 
| vith the highest dosag f thy ils in severa 
Highest dosages caused some OXICIEY Trea 
= begun w I fhe = of t he 
rt ror infection id pla n infested s 
\ f Peeks Week \ ipy = Dex () | 
SD4741 1) and LOO vu ( 
| ~ t wel \ 
STRAINS OF PSEL DOMONAS SOLANACEARUM IN INDIGENOLS 
HOSTS IN BANANA PLANTATIONS OF COSTA RICA. AND 
THEIR RELATIONSHIP TO BACTERIAL WILT OF BANANAS 
Ivan W Buddenhagen 

( ty x 1) é frst tron lrinidad a) 1 oi letail fro (lost 
\ ( ) | | K (lompal Rica 7 In Southern Asia. homeland of the venus 

ubsid ( La | | ( \ 

Sacwscar  Angg Musa, and elsewhere outside the Americas. 
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MKS a ’ n ! a ns noculation experiments Absence of the disease js 
‘ ) pecially surprising for Ind mesia where at oroug 
Le lips ost range study of the strain of P. solanacearum caus 

The ’ ' ne tobacco wilt revealed the nresence oft J2# pst 

solanaceous plants caused bv P. solanacearurs Is 
on in solanaceous plants any tropical cou 
es where bananas are not attacked yi. Roret 8) 
eausa poe " ie é 
“) thy ' wert Y reported no niection 
ous plant — Costa ! lO). and eque i d | 1 ! 
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isolated { e field. How tit | | | , 
. ‘ ity of the banana pathoget is | sotanacearun 
evel i solate 
f , Investigations of the host range of bacterial wilt of 
ror / l | t Iwo sue a 
strains é é lia inanas were conducted during 1957-58 at Coto. neat 
Phage tvp P The inana Colhito. Costa Ric a. where the disease is widespre id 


strain 1 duced different diseas It was known that the pathogen is transmitted mechan- 
syndromes cally on pruning knives, that areas abandoned because 


— f bacterial wilt slowly encroach on healthy areas 
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tive disease i Costa R Pa 1. Hon months (7 


duras. Brit ( Venezuela. It was reported Survey of flora for pessible hosts..-The known 
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fomonas solanacearum in torme! 


plantations at Coto, Costa Rica 


fable |. 


Prevalence of Attacking 

spe : iit strain 
Sold iftorul High Weed 
a alba Moderate Weer 
Physa gulate Hig! Weed 
( M =p) Low Wee 
] net 1 igustifi a Low Weed 
Solanum torvur Very Low Weed 
escel Very I Weed 


H, tispatha Low Banana 


Bananaand 


weed 


Higt 1 A of the plants liting iturally: moder 
ay 1-14 - WVWery ov fewer than | 
ng 
ets of P. solanacearum include only one of all the 
ee species present in the virgin rain forests ol Coto 
This species, Solanum verbascitolium | is listed 
« ost in Indonesia (3). Eight other genera of 


{lbizzia. Cassia, Croton, 


andra, Euphorbia, Phyllanthus. and 


es at Coto fealypha, 


r phor Trema 
The particular species listed as hosts 


The 


described 


ontain hosts 
her hac eous 
listed 


natural 
to delimit all 


owever, ire not present. 


ori - not sufficiently 
Banana plantations abandoned because of disease 
flora characterized by 
Piper, 


Swartz} Ot 


ome ony ided by a secondary 


species of Heliconia, Calathea, Cecropia, 


rasses. and balsa (Ochroma lagopus 


Heliconia had previously been suspected 


be a host but it had not been confirmed by isola 


ms 11) \ different 


ina abandonments tor 


{ 


flor i follows plowing ol 


reclamation: solanaceous 


composite herbaceous weeds are transitional but 


indant invaders of plowed areas. The most abundant 
species are Solanum nodiflorum Pe 
ba (| Hassk., Physalis angulata | 

| Trema (33.9 
reported hosts of P. 


Jac (]-. ke lipta 
Solanum tor 
micrantha Blume. and 


grasses 
these weeds are sola 
banana aban 
onment revealed wilting in 9 weed species, and P. 


(Table 1). Four 


f the nine species (Heliconia latispatha Benth.. H. 


Extensive surveys of a representative 


solanacearum was isolated from them 


ribaea Lam.. Clibadium sp.. and Journetortia august 


ire new hosts. Wilting plants of Solanun 
forum, Physalis angulata, and I pta alba repre 
ented up to 50°, of the ground cover in some plowed 


eas S. forvum and P. pube scens | were so resistant 


' ltiy 


WIILINng very rare 


Vethods 
irious hosts were tested for pathogenicity to banana 


Wusa acuminata Colla. var. Gros Michel) by 


plants were 


Pathogenicity studies. Isolates from the 


| 
severa 


’ 


ethods: most satisfactory was injection of 1 ml of a 


acterial suspension into the pseudostems of young 


nana plants about 3 ft tall. Injections were made 
hout 6 in. above soil level with a hypodermic syringe 
er the outermost leaf-sheath was pulled down t 


se a clean surface. Injections were deep enoug 
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to insure penetration to the center of the pseudostems,. 


In different trials, 10 or 15 plants were inoculated 


per isolate. Control plants were inoculated with 
sterile distilled water The bacteria were grown 48 


solid 


sterile 


tetrazolium medium (4) and 


distilled 


hours on a 


sus- 


pended in water before inoculation. 


Inocula were made about equal by diluting 6 loops 
from bacterial colonies in 20 ml of sterile water. Only 
colonies of the fluidal type were used for inoculation. 
also streaked 


percentages of 


At time of inoculation the bacteria were 


on tetrazolium agar to determine the 
cells producing small: butyrous mutant colonies and 
fluidal type Kelman (4). 

Results.— In inoculation experiments 
with isolates from natural flora, only those from Heli- 
Tests of 40 isolates 


colonies as described by 


preliminary 


bananas. 
that 
weeds were essentially nonpathe genic to banana (Table 
2. Fig. 1). Thus. 
by pathogenicity tests on bananas 


the ability 


conia were able to wilt 


from other hosts confirmed isolates from other 
2 different strains were differentiated 
The banana strain 
bananas and 


was characterized by to wilt 


was represented by isolates from Heliconia, banana, 


and plantain. The weed strain was essentially unable 
to wilt bananas and was represented by isolates from 
all of the weed hosts except H. latispatha. One of the 
weed strain isolates from a tomato plant at Coto caused 
wilting on 2 inner leaves. The bacterium was reisolated 
from this plant, but subsequent inoculations with it on 
banana were negative. Several isolates from solanace- 
ous crops from the U.S.A. also were nonpathogenic to 
that, 
naturally occurring hosts of P 

Heliconia, a 
fected by 


lati spatha 


bananas, It is noteworthy among the 9 known 
solanacearum at Coto. 
was af- 
Both Heliconia 


sus¢ eptible to the 


member of the Musaceae 
(Fig. 2). 


caribae a were 


only 


the banana strain 
and H 


banana strain inoculated in pseudostems or roots. 


The reaction of bananas to 8 weed strain isolates 


was also tested by dipping small freshly cut rhizomes 
checking for 


in bacterial suspensions and disease 


Table 2. \ comparison I pathogenk itv to bananas of 


isolates from different host plants 
Disease 
incidence 
No. isolates Host on bananas 
> Eclipta alba 0 
5 Solanum noditlorun ) 
16 Physalis angulata 0 
| Physalis pubescens 0 
l Clibadium sp 0 
| Tournefortia sp 0 
; Solanum forvum 0 
4 / ycoopersicum § es¢ entun 5 
| Nicotiana tabacum 0 
| Heliconia caribaea 0) 
| Heliconia caribaea 100 
; Heliconia latispatha 100 


i) VWusa acun Miche 100 


inata var. Gros 


VW. balbi 


Wusa acuminata siana 
| var. French plantain 100 
Ten or 15 plants imoculated per isolate Rating is per 
ent of inoculated banana plants showing wilt symptoms 


gayv- alter inoculation 
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Fig. 1. Banana p 10 days after inoculation with P. 
conta tadistortior He ontia, banana inana (distortion type), 
symptoms in the spi plants No disease resulted 
with the weed strain. whereas 50° of those inoculated 
with a banana strain isolate wilted within 45 days. 
The bacterium was subsequently recovered from only 
1 rhizome inoculated with the weed strain. Three weed 
strain isolates were tested by infesting soil in pots 
containing banana plants with a heavy suspension of 
bacteria The roots ! the banana plants were cut atl 
the time of inoculat Banana plants root-inoculated 
with the weed stra howed no symptoms after 21] 
days. whereas all those root-inoculated with the 
banana strain were wilted 

Other evidence for the distinctness of the two strains 
was obtained by planting 50 bananas in 2 plots in a 
plow-fallow area where large numbers of solanaceous 
weed hosts were dying from bacterial wilt. No bananas 
became. diseased in 7 ths. even though their roots 
were cut to induce fection and weeds were wilting 
among them 

One plant of ea was found naturally 





9 H natural infes 


Fig. 2.—H ial artiilens tenis 
tion t ss 


with the 
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solanacearum isolates from different hosts. Left to right: Heli. 


Physalis angulata, control. 


(Table 1). 
both 
following natural infection in the field. 


infected with the weed strain This was the 


only species from which strains were isolated 


Young plants 
of Physalis angulata and tomato. however. wilted when 
the 
banana strain, and the banana strain was subsequently 


planted in soil heavily infested artificially with 


isolated from them. These plants also wilted following 


stem-puncture inoculations with the banana. strain. 
However, inoculations with the weed strain produced 
more severe symptoms. Thus, these solanaceous hosts 


were to artificial inoculation with the 


banana strain even though they were not found affected 


susceptible 


by it under natural conditions in the field. 


Differential response to banana strain isolates. 


Although all isolates from banana and 4 of the 5 from 


Heliconia were pathogenic to bananas, pathogeni 
response varied considerably. At one extreme were 
isolates that wilted all inoculated plants within 7 days 
of inoculation. The majority of banana isolates pro- 
duced this rapid wilting syndrome: this response was 
termed “normal” (Fig. 3). Some normal isolates pro- 
duced not only rapid wilting but also a bending of 
the plant, often so severe that it snapped off close to 
the ground. These isolates were termed “normal- 
bending.” At the other extreme were isolates that 


15 days caused only a stunting and distortion 
of the plant. 


represented by only 


within 
This syndrome. termed “distortion.” was 
a few banana isolates and 3 of the 


(Fig. 4). A 


Intermediate between the normal and 


5 Heliconia isolates control plant is 


shown in Fig. 5. 


distortion isolates were others able to wilt) bananas, 
though more slowly than the normal isolates. 
It may be significant that a few weed strain isolates 


produced slight distortion symptoms on bananas that 
were less severe than. but approximated, those caused 
by certain banana strain isolates (Fig. 6). The initial 


similarity decreased because plants recovered from 
the weed strain distortion but became progressively 
affected by 


Dissection of banana plants inoculated with different 


more the distortion banana strain. 


-olates revealed extensive discoloration from the dis 
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tortion isolates in roots, rhizomes, pseudostems, and 
petioles. The pathogen was recovered from each of 
these tissues. With weed isolates producing some dis- 
tortion symptoms there was discoloration in the pseudo- 
stems, petioles. and rhizomes even 45 days after inocu- 
lation. Vascular discoloration was largely confined 
to the peripheral parts of the pseudostems, however, 
and was only slight in the newly formed rhizome and 
pseudostem tissues, The weed strain was recovered 
from these tissues but net from roots. The weed strain 
survived in banana plants for at least 75 days after 
inoculation. the longest period tested. 

Differences between strains in culture.—-The banana 
and weed strain isolates could be separated in culture 
by gross colony appearance on tetrazolium medium 
(4). Separation was further aided by adding 0.03° 
tvrosine to this medium, since the weed strain jsolates 


usually produced a brown pigment on this medium 





f 
Kig .' 


5 





but the banana strain isolates did not (8). Of 60 
weed isolates tested, only 2 produced no brown pig- 
ment. They were identifiable by colony appearance, 
however. Thus it was possible to predict whether a 
given isolate would be pathogenic to bananas. This 
was confirmed by repeated typing in culture followed 
by inoculation into bananas. Tetrazolium medium was 
also useful since colonies ot P. solanacearum could he 
separated visually from nearly all other bacterial 
colonies resulting from soil plating or isolation from 
plants. Banana strain isolates that produced the differ- 
ent disease syndromes were not distinguishable on the 
tetrazolium medium. 

\ bacteriophage isolated from a banana isolate was 
used to type isolates. Susceptibility to the phage was 
not correlated with strain differences; it attacked only 


certain banana isolates, one Heliconia isolate. and 


several tomato isolates from North Carolina. 








é ~ 


Fig. 3-6.—3) Banana plant wilting 7 days after pseudostem inoculation with a “normal” banana strain isolate. 4) 


4 ] S ’ . . 
Banana plant showing distortion and stunting symptoms 45 days after inoculation with a distortion” banana strain isolate, 


2) Control plant 45 days after inoculation with sterile water. 


inoculat 


, , 
on with weed strain isolate 


6) Banana plant showing slight symptoms 45 days after 
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Geotrichum candidum is the legitimate name tor 


the « iusal agent of watery re 


(adiun lactis 


and 


Qospora file , ure 
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truit 


t of tomato 


-Vnonyitis 


[solates of G. candidum from tomato. muskmelor 
ruit, milk, sewage, and other sources attacked 
oth ripe and mature green tomato fruit Thus 
there is no justification for retaining the physiologi: 


rm parasitica in general use 
hytopathological literature. M 
fruit on the vine or harvested 
2 weeks after the first 
resistant to G. candidum. Fruit 
California. in October or 
hle to some isolates of G. candid 


fruit for 7—10 
he reaction to G. 


ture green 


candidum fre 
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days at O0-5°( 
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vreen tomato 


\ugust, 
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within 


fruit began to ripen. wer 


harvested at Davis 
were suscepti 
Exposing ma- 
altered 


mm resistant to sus 


am. 


eptible G. candidum failed to infect immature 
sguash and cucumber fruit and potato tubers. Ripe 
each and watermelon fruit) were sus eptible to 
ost isolates: ripe muskmelon fruit was very sus 
eptible. G. candidum incites a field rot of musk 
neélon in California: the symptoms are_ briefly 


lescribed. 
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nt transit and market losses. 
Poole (19). who first critically 
in the United States. referred 


Oospora or Oidium lactis.” Voce 


pe fruit were subject to rot 

owly on green or semi-ripe fruit 

923. Pritchard and Porte (20 
Poole’s paper. proposed the 
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iused a watery rot of both ripe 
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OF GEOTRICHL M CANDIDUM 


Butler 


rated form parasitica from other strains, including 

the Oospora lactis that commonly grows on the 
surface of tissues in the cracks of ripe fruit.” Other 
workers have employed trinomials to indicate that 
only certain clones of G. candidum attack tomato 
fruit. Perotti and Cristofoletti (18) isolated Oospora 
actis var. solani from an immature tomato fruit; this 
culture incited rot in ripe and green fruit.  Ciferri 
ind Baldacci (4), in referring to the isolates that 


attack tomato fruit. recognized the genus Geotrichum 
but employed “variety parasitica Pritchard and Porte.” 

Little is known of the capacity of Geotrichum candi 
Heim 
of banana fruit incited by Oospora lactis | 


dum to attack other crops (9) described a rot 


musarum, 


and Schnell (23) observed that isolates of Oospora 
lactis from wheat, cucumber, pickle brine, bean, and 
milk killed host cells when inoculated into potato 
slices. Isolates of O. lactis also attacked plum and 
cucumber (23); ripe fruit were susceptible whereas 


immature fruit were resistant. In contrast. Pritchard 
Porte (20) 
did not 


It is evident 


and reported that isolates from tomato 


cause rot in slices 
that 


of G. candidum 


potato 


there is confusion regarding the 


pathogenicity and the propriety of 


using a trinomial in referring to this fungus. The 
present paper gives the results of work attempting to 
clarify these points. Cultures of G. candidum from 
many sources were ompared and characterized mor 
phologically, and their pathogenic specialization 
tested. Included were the cultures originally isolated 


by Poole { 19 


The 


discussion covers previously undescribed symptoms on 


and Pritchard and Porte (20). 


green fruit and the taxonomy of the pathogen 


The present work was intended as a taxonomic study 


Afte: 


by Carmichael (3) 


on the fungus causing watery rot of tomato. 


the work was in progress, a paper 


delimited the species G. candidum. Therefore, many 


of the details on cell measurements and ot>er descrip- 


tions of the fungus are here omitted. but illustrations 


and descriptions of isolates pathogenic to plants are 
given on media more readily available to plant pathol- 
ogists. 


G Cu 


literature under a 


Taxonomy and _ identification of isolates. 


trichum candidum is known in the 


variety of names. Carmichael (3) listed 55 synonyms. 
Most frequently encountered are Oidium lactis Fresen 


both of 
desirable to 


ius and Oospora lactis (Fres.) Sac since 


those species are illegitimate it seems 
on their taxonomy 

Oidium 
described eight 
Oidium 
powdery mildew O. monilioides and Oidium aureum. 
The last first Link. 
designated by Fries is the under the 
Vucor leprosus | In 1880 Sace ) 


ardo (22) 
Oidium to include 


comment 
Link 
including 
and the 


The genus was erected in 809. by 


{ 1? ries (7) spe Its. 


the fruit-rotting fungus fructigenum 


spec ies the desc ribe | by was 


type name 
emended 


asexual stages of the 
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Table lI. . ot Geot Aus andidur 
Host or ition Culture number 
Ripe tomat Patter Calit 2 
Ripe to Da Cali fy-11, 20 
Ripe tomato | Stockton, Calif 17. 18 
Ripe tomato f tlwood, Indiana 52 
Ripe tomato { Gainesville, Florida 127 
Ripe tomato f Ni ersey, Poole’s (19) ‘ 
Ripe tomato I Culture from C.BLS. 96 
(,reen ton Da Calif 74 
(,reen to i Pritchard and Port culture 
Green toma From C.B.S 97 
Buried tomat t Davis, Calif T 
Buried tomat Davis, Calif 25 
Mouskmelor Madera, Calif 7 
Muskmelon Imperial Valley. Calif 126 
Ripe peacl! avis, Calil 9, 43 
Soil Central Valley. Calif 23, 24. 27, 34, 35, 37, 38, 42. 128, 129. 130. 131 
Soil Coachella Valley, Calif gg 
Milk or milk Wisconsin, Minnesota. Michigan. Indiana 93-59, 57, 67, 68, 71, 72 
Sewage Ohio, New York, Massachusetts 78-95, 87 
Drosoph a ( \I Davis, Calif 0, 3 . oo 
Diabrot a ‘ ra Davis. Calif 71. 29 
fete ‘wes Davis, Calif 1 45 
kermentin Port of Spain, Trinidad, B.W.1 6? 
Brewers’ veas hy Surrey. England 69 
Source unkne 60. O1, 64, 6 

Seventeet ere employed as a group in some pathogenicity tests 

(entraal \ ‘ culture saarn Holland 
Erysiphaceae. Saprobes, which produced simple chains were not used in identifying cultures as Geotrichum 
of ovoid to globose valine to light-colored spores, candidum., 
were placed in the genus Oospora Wallroth (25) For taxonomic purposes the cultures listed in Table 
Thus, Oidium lactis Fresenius (6) became Oospora 1, each derived from a single cell. were grown for 5 
lactis (Fres Sac days at 25°C in darkness in Petri dishes on asparagine. 

Linder ll) cone ed that Oidium aureum, the glucose agar (AGA) containing the following, in g/L: 
type of Otdiur nymous with Rhinotrichum KH.PO,, 1.0; MgSo, . 7TH.O, 0.5: FeCl. .001; 
\uct., a form genus ybably representing the asexual L-asparagine, 2.0: glucose, 8.0; and agar, 15.0. Since 
stages of Basidiomvecete hus iccording to” the a few isolates failed to grow on AGA, the fungus was 
rules (10). article 48, Oidium lactis Fres. must be also studied on carrot agar containing the aqueous 
excluded from the Oidium since it is not con- extract from 250 g of carrot roots. 10 ¢ glucose, and 
generic with the type The genus Oospora is illegiti 15 g agar. In addition, most isolates were also cul- 
mate (Art. 64 é e it is a later synonym of tured on AG medium diluted 1:5 with distilled water 
Oidium Lk. In any « Link distinguished between — before solidifying with agar. This medium supported 
Oidium and Geotr is did Saceardo (22) when a sparse growth that allowed ready observation of the 
he emended O Ciferri and Redaelli (5) eave mode of spore formation and the origin of conidial 
credit to Lo ib ere ior reviving the venus Geo chains 
trichum. Those aut! inted out that the truncate For determining the range in cell size and shape. 
nature of the es W not noticed by those follow cells were removed from the agar surface with a needle 
ing Link Accord to Ciferri and Redaelli and mounted in 5° glycerol in water. Cells were 
(5). Loubiere concluded that Oidium lactis Fres. ean stained with .025° erystal violet in the glycerol solu- 
not be differentiated | (, indidum (Lk tion before being photographed. 

Recently, Carn }) made a mprehensive Seventy-five cultures were compared and identified 
study of the S hus He accepted Link’s is Geotrichum candidum (Table 1). The cultures 
original figures and d ription of G. candidum = as trom substrates in California were isolated in 1956-58 
lectoty pe and ¢ t if the species so as to leave no Most of the cultures from. se wage were isolated in 
doubt regardir ts tity 1955 and 1956 The dates when the other cultures 

In the present stud t rpholog Ca nharacters were isolated are largely unknown. 
given by Cart were followed in = making On AGA, G. candidum formed a white colony 30-50 
species determinal S e the pecies may be mm in diameter. varying in texture from dense and 
clearly delimited y pnivs ologic characters more or less homogeneous (Fig. 1-J ' to zZonate and 
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September. 1960 


striate. Except for cultures 44, 128. and 129, which 
grew sparsely on AGA, the isolates from California 
and those from tomato formed colonies typical of 
culture 2] (Fig. 1-J ). On carrot agar, colonies were 
granular in texture and zonate (Fig. 1-1). 
Dichotomous branching at the advancing margin of 
the colony. considered characteristic of G. candidum 
by Carmichael (3), was observed in all isolates 
(Table 1) on carrot agar and in all that grew well 
on AGA 


powel of the mi roscope. The branches at the point 


This feature can be readily seen with low- 


of initiation of dichotomy are much longer on carrot 


agar than on AGA, 


BUTLER: PATHOGENICITY AND TAXONOMY OF GEOTRICHUM CANDIDUM 067 


The spores of G. candidum are at first cylindrical, 
and tend to remain so on AGA (Fig. 1-B) but tend to 
become more or less spherical on carrot agar (Fig. 
1-D). 

Cell size of all isolates on AGA fell well within the 
species limits given by Carmichael (3): 2-83-50 p, 
commonly 3-66-12 pw. Most of the isolates from 
California were small-spored. Typical of the Cali- 
fornia collection, mostly from the Central Valley, is 
culture 21 (Fig. 1-B). 
this isolate are 5.0X8.3 yp. The mean cell size of 


The mean cell dimensions of 


isolate 68. which formed the largest spores. was 
6419.1 » (Fig. 1-F), but a small difference in cell 





Fig. 1. Cells (540) and colonies of Geotrichum candidum. A) Isolate 71 from milk on asparagine-giucose agar 
(AGA). B) Isolate 21 from ripe tomato on AGA. C) Pritchard and Porte’s (20) culture on AGA. D, E) Respectively, 
culture 74 from green tomato fruit on carrot agar and AGA. F) Isolate 68 from milk on AGA. G) Isolate 2 from ripe 


tomato fruit on AGA at 18°C. H) Isolate 2 on same medium at 


agar and AGA 


30 C. 1, J) Respectively, colonies of isolate 21 on carrot 
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size is unreliable as a taxonomic character since both 
size and shape may be altered by nutrition (18) or 
temperature (Fig. 1-G.H). 

Isolates of G. candidum from tomato could not be 
distinguished morphologically from cultures from milk 
or sewage or other sources, 

The cultures of Poole (19) and Pritchard and Porte 
(20) were entirely typical of G. candidum (Table 1). 
Other names placed in synonymy with Geotrichum 
candidum on the basis of literature evaluation are 
Oospora lactis var. solani (18), G. lactis (4), and 
G. candidum var. parasitica Pritchard & Porte (4). 

Pathogenicity tests.—Cells of G. candidum intended 
for inoculation were grown in tomato broth prepared 
by blending fresh ripe fruit with distilled water. 2:1] 
by weight. This medium was filtered through a single 
laver of cheesecloth and distributed in 250-ml flasks 
and autoclaved before use. Cultures were shaken 24 
hours on a reciprocal shaker at about 25°C. Unless 


otherwise stated, inoculations of fruit were made about 


) 


cm from the stem scar with a 2-mm needle dipped 


into a spore suspension. Control fruit were pune tured 
only with the needle. 

In pathogencity tests. each isolate of G. candidum 
was inoculated into 3-5 fruit and incubated 5-7 days 
it 25 C in darkness in polyethylene plastic bags. 1 
mil (25.4 w) thick. The inside of each bag was first 
heavily atomized with sterile water and so sealed as 
to limit air mainly to the spaces between fruit. This 
system provided a relative humidity approaching 100 


green tomato 


and a modified atmosphere in whi 
fruit generally remained green for the duration of 
the test 
fruit was analyzed with a Hayes Orsat apparatus 
At 3 days. the mean CO, level 


Gas within bags containing 5 mature green 


, 


after 3 and 6 days. 


was 3.8. and mean oxygen was 9.5% (4 bags ana- 
lyzed ) \t 6 days the respective levels were 4.2 and 
94° (8 bags analyzed). Such levels seemed to have 


little effect on the growth of the pathogen. Golding 
(8) has shown that G. candidum is relatively insensi 
tive to high CO. and low O, levels. 

Fruit tested in the laboratory were submerged about 
> minutes in a 0.5° solution of sodium hypochlorite 
and rinsed twice in sterile distilled water. In the field. 
fruit were swabbed with 70° ethanol at the point of 
inoculation Ripe fruit selected for inoculation were 
a deep red. of the maturity used for commercial 
canning. Green fruit were mature green (14). The 
variety Pearson was used in all tests with ripe fruit. 
Unless otherwise stated. all inoculations were made 
with harvested fruit. 

Pathogenicity on ripe tomato fruit.—Each of the 75 


isolates listed in Table 1 incited in ripe tomato fruit a 


oe 


Fig. 2. Symptoms incited on tomato fruit by Geotrichun 
andidum. A) Ripe fruit. B) Dry lesion surrounded by 
black margin: typical resistant reaction on green fruit. €) 
Limited growth of G. candidum in locule under resistant 
type lesion. D) Resistant reaction of green fruit inoculated 
on the vine. E, F) Susceptible reaction with and without 
extensive cracking of fruit wall 


Table 2. Susceptibility to Geoitrichum cand 


1 lu rn ot 
mature green tomato fruits harvested at Davis, California, 


on November % 1957 


Isolate" Fruit weight (g)" Weight of rotted area (g) 
2% 396 396 
10 322 260 
9 384 178 
‘he 01 11] 

379 11] 

{) 85 81 
) 90) 70 

5 s19 69 
17 4 54 
5 90 33 


Source of isolates given in Table 1. 
Fach isolate inoculated into 3. fruit 


Data recorded after 6 days at 25°C. 


watery rot (Fig. 2-A) typi al of that described by 
Poole (19). The amount of rotted tissue differed with 
the isolate of G. candidum, but there was no corre- 
lation between source of isolate and the amount of 
rot. The weakest pathogen affected move than one- 
fourth of the fruit tissue. Some of the highly virulent 
isolates. consuming nearly the entire fruit. originated 
from milk, soil. sewage. and other sources. The two 
most virulent isolates. 44 and 25. were respectively 
obtained from a honeybee and a buried tomato skin. 
Seventeen isolates (underlined in Table 1) were em- 
ployed in 2 feld tests in 1958. In the first (August), 
the individual fruit were covered with a polyethylene 
bag: in the second (October) a cheesecloth bag was 
used to exclude insects. In the latter test a cut 2 em 
long in the pericarp wall simulated a growth crack. 
Tomato broth containing spores was streaked along 
this crack with an inoculating needle. In the first test 
all isolates of the pathogen incited typical watery 
rot. In the second test 14 of the 17 isolates incited a 
rapid watery rot. The other three—isolates 99 and 
128 (from soil) and 68 (from milk)—rotted only 1-2 
cm of tissue around the line of inoculation 
Pathogenicity on green tomato fruit.—Kight isolates 
of G. candidum from tomato fruit were inoculated into 


green fruit on August 2, 1957. All fruit were resis- 
tant, developing only a dry brownish lesion of <1 mm 
to Lem. The fruit appeared to have walled off the 
fungus. A black band was always present around 
such lesions (Fig. 2-B). Perotti and Cristofoletti (18) 


associated a dark zone around the infection site in 
green tomatoes, but reported more softening in green 
than in ripe fruit. In my experience. a dark zone 
around the site of inoculation always indicates a re- 
sistant reaction, at least in the fruit wall. 

Green fruit were inoculated again on November 5, 
1957: the ten isolates used included isolates 10. 11, 
and 17. which were avirulent on green fruit in August, 
1957. All fruit were susceptible (Table 2). although 
isolates differed widely in virulence. Diseased fruit 
were soft and watery. as described by Pritchard and 
Porte (20). but the affected tissues were often light 
tan. and extensive cracking was common (Fig. 2-E). 


G. candidum sporulated on the surface of green fruit. 
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Field te h green fruit in August, 5 C. Isolate 97 (Table 1) was very weakly patho. 
1958 Seventer es otf G. candidur inderlined genic even to chilled fruit. 
in Table | were l lo ensure sufhcient sites for Pathogenicity on other hosts.—To determine the eX. 
infection, eat yunetured 30-50 times with — tent of parasitic specialization and the capacity of G. 
a needle dipped 1 concentrated spore suspension. candidum to parasitize hosts other than tomato, 17 
In spite of tl eve treatment. all fruit proved re- isolates (underlined in Table 1) of G. candidum were 
sistant (Fig 1) | second test. the same 17 inoculated into the edible parts of several plants. The 
isolates were , ted into green fruit in the field methods used were essentially the same as for tomato 
on October 10. 19 \ single laver of cheesecloth fruit except that watermelon fruit (Citrullus vulgarus 
was substituted for polvethvlene bags. and inoculations Neck. cultivar Blue Ribbon Striped Klondike) was 


were made ribed tor the test with ripe fruit. 


Only fruit inoculated with isolates 44. 25. and 69 
developed typical wa rot 

In 1959 eight isolates of G. candidum were inocu 
lated into green fruit of the variety Ace on September 
25 and October 2 } d 23 Resistance on the first 
} dates was replaced by a variable reaction on the 
last date L isolates incited rot ind 4 did not. 

Other pathogenicity tests with green fruit) were 
made in the laboratory without polyethylene bags. In 


the first test, 10 green fruits harvested in August were 


inoculated by puncturing the fruit into the locule with 
a scalpel dipped in a wre suspension of isolate 11 
The fruit were ther ! thated 7 days in a 15-l olass 
jar The fruit ripened in 3—4 days ¢ xcept tor the area 
around the point of inoculation, which remained green. 
No rot developed n these fruits These and other 
observations showed that inoculations into a_ fruit 
locule may eventually lead to a watery rot. although 
the area around the noculation remains green and 
resistant to G. cand Perotti and Cristofoletti 
(18) reported a delay in ripening around the point 


of inoculation 

Predisposition of green fruit by low temperatures. 
The variation of susceptibility of green fruit with time 
of harvest suggested that resistance to G. candidum 


was reduced by exposure of fruit to low temperatures. 


This hypothesis was tested with mature green fruit 
harvested on October 1 10. and 20. 1958 On each 
date 20 fruit were inoculated immediately and 20 were 
stored 10 days at 0-2 C before inoculation The 
inoculum was cells of isolate 96 (Table 1). This cul- 


ture was received b Centraalbureau voor Schim- 


melcultures, Baarn. Holland. from Poole (19) in June. 


1922. If isolate 96 was typi al of those studied by 
Poole, it was never observed by Poole to incite a watery 
rot of green fruit The results were as follows: Fruit 
harvested and inoculated on October 1 and October 
10 were resistant the lesions were restricted to the 
area immediately around the point of inoculation. 
Fruit harvested October | and chilled 10 davs de- 
veloped watery lesions affecting only a portion of each 
fruit. and fruit harvested October 10 and chilled 10 
days were converted to a watery mass by the fungus. 


Ot the fruit harvested October 20. 1S were susceptible 
at harvest and 5 were resistant. whereas all fruit 


chilled for 10 davs were 


ompletely broken down 


Similar experiments. in 1959. involved green fruit 
of the variety Ace and isolates 52. 97. 96. and 87 of 
G. candidun The fruit were resistant at harvest on 
October 16. but f sceptible after 7 davs at 


inoculated as follows: a section of rind 3 em square 
was removed and the inoculum placed on the red 
flesh. The rind was then replaced and sealed on the 
surface with Cellophane tape. Muskmelon fruit were 
inoculated in the stem sear. 

The following proved immune: immature fruit of 
yellow summer squash (Cucurbita pepo L. var. melo. 
pepo Alef.): immature fruit of cucumber (Cucumis 
sativus L..): and tubers of potato (Solanum tuberosum 
Rich 

Mature muskmelon fruit (Cucumis melo L.. var. 
reticulatus Naudin cultivar PMR 45) were very. sus- 
ceptible to all the isolates of G. candidum, irrespective 
of the source from which the fungus was obtained. 
The mycelium grew rapidly into the fruit, producing 
a soft watery rot (Fig. 3-B). In California G. can. 
didum has been associated with a previously unde- 
scribed disease of muskmelon, herein called wet-stem 
(Fig. 3-A). in which the stem end of melons may 
soften, on the vine or in storage. Work on this disease 
Is In progress, 

Eleven isolates of G. candidum incited rot in mature 
peach fruit (Prunus persica Batsch. cultivar Paloro); 
isolates 68, 96, 97, 130, 128. and 87 did not. Water- 
melon fruit showed a similar reaction pattern: thirteen 
isolates incited rot; isolates 73, 97. 71, and 57 did not. 

Discussion.—Like many secondary facultative plant 
parasites. Geotrichum candidum is widespread in na- 
ture in diverse habitats. Ripe tomato and muskmelon 
fruits are among the natural substrates of this scaven- 
ger. Thus. one would not expect it to be highly 
specialized in its pathogenicity to these hosts. The 
present study confirms this notion. for all the isolates 
of G. candidum tested, from a variety of sources, pro- 
voked a more or less rapid rot in ripe tomato and 
muskmelon fruit. 

Cultures of G. candidum from tomato were no more 
virulent on ripe tomato and muskmelon fruit than 
Both weakly and highly 


virulent clones of G. candidum were originally isolated 


isolates from other sources. 


from tomato fruit. The most virulent isolates used 
were from a buried tomato stem, a bee, and a yeast 
cake There is no immediate explanation for the 
failure of a few isolates to attack peaches and water- 
melon. The fruits inoculated were possibly not ma- 
ture enough (it is conceivable that certain isolates 
attack only fully mature fruit). In any case, G. 
candidum does not ordinarily incite rot in unpredis- 
posed partially ripened or green fruit. Green tomato 
fruit are very rarely rotted by G. candidum in the 


field. Pritchard and Porte (20) presumably observed 
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SUMMARY 

Resistance in the seedling stage of Auburn 56 and 
5 breeding lines of cotton to the root-knot nematode. 
Veloidogyne incognita acrita, was associated with 3 
kinds of reactions: root necrosis, retarded gall develop- 
ment. and the failure of the majority of the nematodes 
to reach maturity. Nematode larvae entered the roots 
of the resistant variety, Auburn 56, as readily as those 
of the susceptible variety, Stoneville 62. Development 
of nematode larvae in infected roots of resistant seed- 
lings generally was sharply retarded, but larval dis- 
integration was not observed. Galls on resistant seed- 
lings had fewer egg-laying female nematodes. 





The root-knot nematode. Meloidogyne incognita 
acrita Chitwood, is a destructive parasite of cotton 
(Gossypium hirsutum L.) in sandy soils. In Oklahoma 
this parasite is widespread in the cotton-growing area 
and frequently associated with Fusarium wilt of cotton 
(causal agent, Fusarium oxysporum f. vasinfectum 
(Atk.) Snyd. & Hans.). Productive varieties of cotton 
resistant to both root knot and wilt have been de- 
veloped in Alabama (10, 11, 12). Several of these 
varieties have shown good resistance to both diseases 
in Oklahoma, as have individual plant selections from 
2 local varieties susceptible to root knot and wilt. 

\ study was made to obtain a better understanding 
of host-parasite relationships of the root-knot nematode 
in cotton and to identify differences that might be use- 
ful in classifying resistant and susceptible plants. 

Materials and methods.—-For a comparative study 
of resistance and susceptibility to M. incognita acrita, 
cotton seedlings of the varieties Auburn 56 and Stone- 
root-knot-resistant 
Stoneville 62 


ville 62 were used. Auburn 56 is a 
variety developed in Alabama (12). 
is an Oklahoma variety of cotton that is highly suscep- 
tible to root knot. Also studied were the reactions of 
Alabama 9531 and 4 selections of cotton. developed 
under a cooperative program with the Department of 
\gronomy, Oklahoma State University. 

The population of M. incognita acrita used was ob- 
tained from infected roots of Stoneville 62 grown in 
infested soil from the breeding nursery at Hollis, Okla- 
homa. The culture was started from 5 egg masses 
surface-sterilized in a 1.5°¢ solution of sodium hypo 
chlorite. All subsequent increases were made on Stone- 
ville 62 in steamed soil classified as Port fine sand. 

Nematode larvae for inoculations were obtained by 
a slight modification of the methods of Godfrey (4) 


A. Brinkerhoff. and F. Ben Struble 


and Reynolds (7). Egg masses were hatched on a 
single layer of cheesecloth fastened so that it was in 
contact with water in a Petri dish. Larvae were re- 
moved every 24 hours by carefully pouring the water 
from the dish. Larval suspensions were accumulated 
from day to day and stered at 59°F for no longer than 
6 days before use. 

Cotton seed was germinated at room temperature 
(75-85°F) in 144 X11-in. test tubes filled with fine 
vermiculite. The tap root of each seedling was ex- 
cised just below the root-hair zone in order to stimulate 
production of lateral roots. After about 1 week, each 
seedling was inoculated by injecting a larval suspen- 
sion of known concentration into the rooting medium 
with a 5-ml syringe fitted with an 18-gauge hypodermic 
needle. One ml of the suspension was injected near 
the tip of each of 5 lateral roots, which were visible 
through the side of the tube. The tubes were enclosed 
in a box so that roots developed in semi-darkness (Fig. 
1). While the seedlings were growing in the tubes, 
only enough water was added to keep the vermiculite 
moist, for free water during the inoculation period 
seemed to reduce, or in some instances to prevent 
entirely, invasion of roots by the larvae. After 48 
hours, determined in a _ preliminary experiment as 
optimum for penetration of larvae, each seedling was 
carefully removed from the vermiculite, thoroughly 
washed, and transplanted to a 4in. pot of steamed 
Port fine sand. The transplants were grown in the 
greenhouse at 70—90' F. 

Whole roots were stained by the technique of Me- 
Beth, Taylor, and Smith (5). Stained roots were 
examined under the microscope after having been 
gently crushed between two 3 \1-in. microscope 
slides. Individual nematodes were classified as to stage 
of development according to the method of Christie 
(1). Stage A included all larvae that still possessed a 
conical tail. Stage B included larvae from those with 
a hemispherical posterior end, terminated by a spike, 
to those that had completed the final molts. Stage C 
included females from those that had completed the 
final molts to those almost fully grown. Stage D in- 
cluded females that were fully grown but had not yet 





Fig. 1.-_A portion of the container and other materials 
used for the initial growth and inoculation of cotton seed- 
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ceptible) were oots were exposed to larval 
suspensions contall mut 150. 450. or 900 larvae 
per ml After ex e tor 48 hours plants of each 
variely were re ove ! the vermiculite and care 
fully washed ) t plant » mor ulated roots 
were selected fainec ind observed for 
ne matode lar 

Larval count ed no difference between re 
sistant and suscept eedlings in numbers of larvae 
entering the . | e | When these data were 
subjected t iriance the variance due 
to differences bhetw e numbers of larvae entering 
roots of resistant | eptible seedlings was not sta 
tistically signif int of the three larval concen 
trations. Variance to differences in larval concentra 
tions. however ‘ I illy <ignificant at the 1° 
level, Since ino iining about 900 larvae per 
ml gave the chest t rate and the most uniform 
infection. this once tion was used in later experi 
ments 

Larva host reactior ; roots oft 
resistant j , Ottor seed mgs The at 
velopment rf tod the varieties Auburn 56 
ind Stonevi Oy? ted vy inoculating 40 seed 
lings of eas riet vying them to grow 8. 12 
14, 16 0. 24 At the « 1 of each interval. 
» inoculated fr each vari 
ety were sta ed 

The nemat e resist [ iriety either 
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Table 2. 


in roots of susceptible and resistant 


Developmental stages of root-kKnot nematodes 
cotton seedlings. 


Cotton variety 
and No. nematodes in each stage’ 
days after inoculation \ b ( 1) f 


Stoneville 62 (susceptible) 


8 61 y 

12 61 6Y vi 

14 3 105 1S 

16 59 28 18 l 

20) 137 15 | 2 

24 69 1] 65 3 16 

50) 26 1] 19 20 69 

Auburn 56 (resistant) 

ra 110 

12 130 2 

1] 177 95 

16 210 18 

20 117 | l 

21 287 12 1] | 

i) 285 ) 10 } } 
A) larvae still possess conical tail: B) larvae with a 


hemispherical posterior end terminated by a spike to those 
that are about to complete final molts: ¢ ) females almost 


fully grown: D) females fully grown but not yet laying 
eggs: E) egg-laving females 

roots and some roots with small galls. Necrosis of 
infected roots was usually progressive from the tip 


toward the base. killing the entire lateral within 12-16 
2-B). As 
new lateral roots were initiated from the tap root. Ob- 
revealed that 


ous larvae had entered but had not developed beyond 


days of inoculation (Fig these roots died, 


servations of stained dead roots numer- 


found on 


stage A (Fig. 2-D). No large galls were 
plants with dead roots. Roots with slight swellings 


were discolored and had stopped growing. Larvae in 
Where 


valls were produced on roots of resistant plants only 


these roots had developed to stage ( small 


a few masses were found. 


egg 
Susceptible plants were characterized by extensive 


galling of infected roots Secondary roots were fre- 


quently produced from the galled region of roots of 
susceptible plants (Fig. 2-A). Occasionally, dead root 
tips were observed on susceptible plants. but. unlike 
in resistant plants. entire infected laterals were not 


killed. Observations of infected roots from susceptible 


seedlings revealed that in 16 days somewhat over 1, 
of the nematodes had developed to stage C (Fig. 2-C), 
and in 30 days about '% of the nematodes had_ pro- 
duced eggs. About 1/5 of the nematodes. however. 


remained in stage A after 30 days in the susceptible 
roots, 
larval develop- 


> 
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Table 3 é pment stages tor root 
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\ A 8 % D 
Resista 
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Susceptil 
Stone 4a) ( 
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609 a) 4 12 () () 
VI57-205 ) } 16 } () 
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l¢ 0 davs after inoculation and 
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test including Alabama 9531 were obtained from small 
open-pollinated increase blocks adjacent to each other 
and only partially isolated from susceptible cotton, 
56 and Stoneville 62 were used as controls, 
entries included in the test were: 9531. a 
variety developed by A. L. Smith 
and H. B. Tisdale of Alabama; M57-207,. a stormproof 
9531] H9531-2-4-B); M57- 
selection from bacterial-blight-resistant CR4 


(pedigree, CR4-45-B) ; M57-206, a selection from bac- 


Auburn 
The other 
root-knot-resistant 
( pedigree, 


selection from 


205, a 


terial-blight-resistant CR4 (pedigree, CR4-52-2-B); 
609, a selection from Cluster (pedigree, Cluster 3-1-B). 
lwenty seedlings of each entry were exposed to root- 


knot 


served for galling and processed for examination of 


larvae. Sixteen days later the roots were ob- 


nematode development. 
The 5 breeding lines reacted in the 


Auburn 56. 
higher percentage of susceptible individuals (Table 3). 


manner previ- 


ously encountered in except for a much 


The development of the nematodes in necrotic roots 
was retarded. The breeding lines appeared much more 
Auburn 


substantiated this con- 


root-knot resistance than was 
Field tests later 


heterozygous for 
6 however. 
( lusion. 


Discussion. Resistance to root knot in cotton seed- 


lings appeared to be associated primarily with necrosis 


of invaded rootlets. Larvae entered resistant roots as 


readily as they did susceptible roots, but in a fairly 


large proportion of the seedlings of the resistant vari- 


eties galls o1 egg-laying females were not produced. 


Intermediate types of resistance may have been ob- 


served in seedlings showing discolored roots with 


slight swellings and larvae arrested in the early stages 


ol development. In other instances intermediate re- 


sistant types occurred in seedlings with some necroti 
roots and some discolored roots with small galls that 


produced fewer egg-laying females. Further studies 


are needed to determine whether these reactions repre- 
sent genetic differences of either the host or the para- 
site. By increasing those few root-knot nematodes that 
a resistant tomato line, Riggs 
that 


readily 


produc ed eee Masses on 
and Winstead (8) 
selec ting nematode 


the 


eviden c they 
that attacked 
Dropkin (3) found in some in- 


obtained were 


new strains 
resistant tomato. 
bred lines of soybeans that egg mass production of 
VW. incognita acrita seemed to be independent of gall 
size; some lines produced galls with no egg masses. 
Gall development and egg mass production appeared 
to be directly related in the 
ton studied. 


In general. the nature of 


resistant varieties of cot- 


knot in 


seems 


resistance to 
this 


root 
work 


sweet potato (2. 6, 9). 


cotton seedlings as demonstrated in 


similar to that reported for 2, 
Radewald found that 


disappear in resistant roots of sweet potato; 


(6) nematode larvae tended to 


presum- 


ibly they died and disintegrated. In resistant cotton. 
second-stage larvae were found up to 30 days after 
inoculation. In resistant sweet potato roots, necrosis 


was generally confined to the root tips: in cotton, 


entire laterals died. 


Phe results indicate that resistance and susceptibility 
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to root knot in cotton seedlings can be determined 
fairly accurately in 16 days by using the presence of 
dead roots and the absence of normal galls as criteria 
These findings may help the breeder 


Depart- 


ot resistance. 
screen cotton seedlings in the greenhouse. 
ment of Botany and Plant Pathology, Oklahoma Agri- 
cultural Experiment Station, Oklahoma State Univer- 


sitv. Stillwater. 
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SUMMARY 

The time of appearance of 50°, of the lesions pro- 
duced by the U1 and U2 strains of TMV and by nucleic 
acids extracted from each strain was determined on 
detached leaves of Nicotiana glutinosa. At 20°C the 
50% point was 38.2+0.5 hours for U2 and 42.8+0.5 
hours for Ul. The same 4-hour difference was found 
when U2 nucleic acid was compared to U1 nucleic 
acid. Lesions from U1 nucleic acid appeared 1-3 
hours earlier than lesions from U1 virus: the differ- 
ence was the same for U2 virus and nucleic acid. 
Raising the temperature from 20° to 30° markedly 
delayed the appearance of U1 lesions without affecting 
U2. Time of lesion appearance is a characteristic of 
TMV strains belonging to the same group. On first 
appearance, U1 lesions are slightly larger than U2 
\pparently. fewer TMV-infected cells need 
to collapse for the sudden appearance of a U2 lesion 
than for that of a U1 lesion. 


lesions. 





In Nicotiana glutinosa, the reproduction of tobacco 
mosaic virus (TMV) is made known by the appearance 
of local lesions. A lesion is composed of a central core 
of necrotic cells with a peripheral laver of cells that 
have not yet collapsed but show cytological evidence 
of virus infection. Appearing as tiny specks. the first 
about 24 hours after inoculation. the lesions continue 
to appear and grow. Best (1) showed that lesion ap- 
pearance, as a function of time. is described by an 


S-shaped curve with a region of many hours where 


the rate of appearance of new lesions is nearly con- 
stant. Thus, both the distribution of the size of lesions 
and the distribution of the time when they appear are 
variables. Yet, the irradiation experiments of Siegel 
et al (5) suggest a high degree of synchrony of virus 
replication in the first cells to be infected. Goodchild 
(3) extended the irradiation experiments to show that 
two different strains of TMV begin replication at about 
the same time. This synchrony was also found to 
apply when infections were produced by infectious 
nucleic acids extracted from the two strains of TMV 
(5). although the time for first replication occurred 
several hours earlier than when intact virus was used 
Fraenkel-Conrat et al (2) showed that 


the initial time difference in replication between nucleic 


as inoculum. 


acid and intact virus was maintained as the virus 
spread to other cells: lesions appeared earlier on 
leaves inoculated with nucleic acid than on leaves 
inoculated with intact virus. Their results suggest 
that an average time of lesion appearance is directly 
correlated with the timing of events transpiring in the 
first cells to be infected, and is independent of vari- 
ation in subsetvent events, some of which are ex- 
pressed as variations in lesion size and time of appear- 
ance. We have investigated this problem in further 
detail by comparing the results obtained with the U1] 
and U2 strains of TMV and the infectious nucleic 
acids extracted from each strain. 

Methods and Plants.-Leaves of N. 


glutinosa plants were detached and their petioles in- 


materials. 


serted through holes in a 14-in. sheet of “Styrofoam” 


plastic covered with filter paper. The plastic was 


floated on tap water in glass-covered roasting pans 
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laree eno t ‘ 7 % leaves thout overlapping 
Since the | is to water, the filter paper 
provided a moist face for the underside of the leaf 
blades to rest By this method, the leaves could 
be preserved i turgid condition experiments 
lasting as | day The detached leaves were 
placed ir nperature environment and 
exposed to conti fluorescent illumination of 600 
ft-« The |e ulated 24 hours after being 
placed in ft I nent Inoculation was per 
formed wit dope brushes, which were 
discarded at the end of each experiment. A_ prelim- 
inary experiment showed that brushes have the same 
efhiciency producu lesions as glass spatulas but 
eause less rubbir injury of leaves 
Virus.—Solutions of TMV strains were applied at 
concentrations rat ng from 10 to oO 10 my 
virus ml phosphate tT containing 50 mg celite/ml 
Solutions of infectious nucleic acid, some kindly sup 
plied by Dr. Will Ginoza and Miss Carol Hoelle. 
UCLA Atomic Enerev Project. were ipplied at levels 
ot ov to ()) mi iff 
Experiment lesigns Two designs were used. In 
one. 4 leave trom eae f 4 plants were deiached, 
and 4 treatments distributed among 32 half-leaves a 
cording to (rae square arrangement In the 
other desigi single leaves occupying the same leaf 
level near the top of the plant were detached from 
20 plants ind were made between half 
leaves, two treatme ilternated with respect to 
the right and left sides of the leaf 
Lesions The ippearance ot lesions was observed 
by transmitte t d ed through a ground-glass 
plate Lesio is 0.1 mm in diameter could 
be detected \ I Lp pre ired the lesions were 
counted and marked wi India ink. Inoculation and 
counting were pert gd accordin to a prescribed 
time sched 
Resu nd di cussion, {p fll andl 
100 
90 
BO 
a 
$ 70 
a 
S 60 
2 50 
= 40 Time Delay in inoculation 4 
% 7 mgt 
30 ao , 4 
s-8 2 
£0 o-o 3 7 
10 + 
4 iL lies iL 
37 39 42 45 49 62 
Hours After inoculation 
Fig. 1.—The appearar ot cal lesions as a function 
of time after cula I Inoculations were staggered by 
one-hour inter sions that had appeared were 
counted at the sa MV strain 2 
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lesions as a function of time.—In witli 


that 
total lesions that appear versus time yields an S-shaped 


agreement 


Best (1). we found a graph of the per cent of 


curve. Consequently, we used the point when 50% 
of the lesions have appeared as the basis of compari- 
son. Preliminary experiments suggested that U2 lesions 
appeared several hours sooner than U1 lesions. To test 
the time difference necessary to be considered signifi. 
cant, strain U2 was applied as 4 treatments in an 
experiment employing the Graeco-Latin square design 
One treatment involved brushing the leaves with virus 
at 0 time: the second treatment. one hour later: the 
third, two hours later: the fourth, three hours later, 
Lesions on all leaves were counted and marked, begin. 
ning at the 37th hour after inoculation and at regular 
intervals thereafter. The results are plotted in Fig. 1. 
The curves for 0 time and the one-hour delay essen- 
tially superimpose and yield 50‘ 39.5 hours, 


When the and 


three hours, the curves produced are clearly separated 


points at 


delay of inoculation extends for two 


from the O0-time and one-hour-delay curves. 
\ similar experiment, with strain U1, produced the 
0 time, 
delay. 46 


The results thus sug. 


following 50°) points for lesion 
delay. 16 hours: 
18 hours. 


time difference of 


appearance: 


12 hours: I-hour 2-hour 


hours: 3-hour delay. 


vest that a minimum 2-3 hours is 
necessary for significance with the Graeco-Latin square 
experimental design. 


When U1] and U2 were compared in the same experi- 


ment, the results of 12 separate comparisons have 
shown the 50° point for strain U2 to be 38.2+0.5 
(s.e.m.) hours, and U1 to be 42.8+0.5 hours. The 


the different 
hours for U1, 
U2. The comparative results were con- 
than U2 
Other experiments showed 


50°) points in 
10.55 to 46.5 


experiments 


35.3 to 


spread in 


ranged from and 


10.8 hours for 


sistent. for Ul] lesions were always slower 


lesions by at least 3 hours. 
that the 50 were not 


points tor lesion 


affected by 


appearance 


obviously altering the concentration of the 
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Fig. 2.—Time of appearance of lesions 
TMV and nucleic acid. 
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lime of appearance of lesions produced by 


Table |. 


U1 and U2 TMV and nucleic acids extracted from each 


strain. 
lime for appearance of 50% of lesions (hrs.) 
Strain U] Strain U2 
Nuclei Intact Nucleic Intact 
Expt. no acid Virus acid virus 
13 :7 8 38 
) 8 1] 32 36 
8 3 12 9 38 
gy 5 1: 8 10 
inoculum from 10~-* to 5*10~-*% mg virus/ml. All of 


the above experiments were performed at 20+] 

Time of appearance of lesions produced by nucleic 
acids. The question arose as to whether the difference 
in the time of appearance of Ul and U2 lesions would 
also be apparent when nucleic acids were used as the 
inoculum. The results of four Graeco-Latin square 
experiments comparing the time of appearance of 
lesions produced by nucleic acids with intact virus 
were inconclusive in showing lesions to arise sooner 
from nucleic acid (Table 1). The difference in the 
time of appearance as a characteristic of strain of 
virus. however. was evident, regardless of whether 
intact virus or nucleic acid was used as inoculum. 
The results show that the time of lesion appearance 
is not necessarily a reflection of the timing of multipli- 
cation in the first cells to be infected, because, accord- 
ing to irradiation experiments, beth Ul and U2 begin 
to multiply at about the same time. yet there is a 
considerable difference in the time that lesions appear. 
The same result applies when the nucleic acids are 
tested as to strain differences, even though they also 
begin to multiply at the same time. 

Whether lesions produced from nucleic acid appear 
earlier than lesions from intact virus was investigated 
further in experiments employing the single-leaf de- 
sign. With this design. it was possible to show that 
lesions produced by nucleic acid appear 1-3 hours 
earlier than lesions produced by intact virus. The 
results (Fig. 2) are typical of several experiments 
of this kind. The 14% 


at each point that was measured. 


214-hour separation is evident 


Time of appearance of lesions as affected by tem- 
Graeco-Latin square experiments were per- 
difference be- 


perature. 


formed to see whether the 4—5-hour 
tween Ul and U2 in time of lesion appearance would 
he affected by temperature. Elevating the tempera- 
ture from 20° to 23° did not alter the difference, but 
markedly delayed the 
50% point of lesion appearance for Ul—-59 hours at 
30° compared to 43 hours at 20 With U2, however, 
the higher temperature hastened the time to the 50% 


Coupled to the delay in 


raising the temperature to 30 


point by about 2 hours. 
lesion appearance of U1] is a reduction in the total 
number of lesions that appear. so that the effect of 
high temperature is more complicated than simply a 
delay in appearance. With U2, no reduction in lesion 


number was observed with the 30 temperature. 
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Time of appearance of lesions produced by strains 
within a group.—On the basis of several physico- 
chemical and biological properties, the 8 strains of 
TMV investigated can be classified into 4 distinct 
groups (6). Four of the strains, including U1, belong 
to one group; two strains. including U2, belong to 
U4 belongs to the same group as U1; 
Strains U6 and U8 each 


groups. As far as lesion 


another group. 
U5 to the same group as U2. 
belong to still different 
appearance at 20° is concerned, the 50° point for 
strains within a group appears to be closely similar. 
though our experiments in this regard were too few 
to eliminate the possibility of small differences in 
timing. They readily demonstrate, however, that the 
groups of strains can be distinguished by the property 
of time of lesion appearance. 

The size of Ul and U2 lesions at time of appearance. 

Previous experiments (4) showed that U2 lesions 
expand more slowly than U1 lesions. U2 virus activ- 
ity was found to spread at the rate of 4.5 cells per 
day along a radius, compared to 6 cells per day for 
Ul. An average U2-infected cell was found to syn- 
thesize about one tenth as much virus as produced 
by a Ul cell. The slower rate of spread of U2 virus 
was postulated to be the result of an infected cell 
synthesizing less U2 virus. with a consequent lowering 
of the probability for virus to escape from an infected 
cell and enter an adjacent uninfected cell. Reasons 
were advanced to justify the hypothesis that the spread 
of virus infectivity, before lesions appeared, would be 
identical to the rate of virus spread that could be 
measured after lesions appeared, The fact that U2 
lesions appear earlier than U1 lesions, however, neces- 
sitates further examination of the previous hypoth- 
esis, and presents the problem of how many necrot- 
ic cells are necessary for the appearance of a lesion. 

To account for U2 lesions appearing earlier than 
though U? lesions expand 


[ ] lesions, even more 


slowly than U1 lesions, it could be suspected that 


necrosis of infected cells is a continuous process 
beginning with the first cell to be infected, and that 
lesions appear to the eye when enough necrotic cells 
have formed to be visible. If this were true. there 
should be a time when U2 lesions are larger than U1 
lesions, the difference in sizes being reversed as the 
lesions continue to expand because of an accelerated 
rate of Ul lesion growth. The many hours between 
infection and the first, sudden appearance of lesions, 
however, speak against this notion. In this connection. 
the eye can resolve India-ink dots on a leaf as small 
as 0.05 mm. in diameter. Since such dots are con- 
siderably smaller than the lesions that have just ap- 
peared, it appears likely that lesions appear when a 
group of infected cells suddenly collapse. In this 
case, we would expect that fewer infected cells would 
have to collapse to form a U2 lesion than a U1 lesion. 
and that U2 lesions should be smaller than U1 lesions 
when they appear. That U2 lesions are, in fact. smaller 
than U1 lesions at the time of appearance finds sup- 
port from the following experiment. 


Leaves were inoculated with Ul on one side and 
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U2 on the oculum ¥ ipplied 5 hours provided an estimate of the average diameter of epi- 
earlier th \ t 27 hours after inoculation dermal cells. From the tracings of 8 fields comprising 
both | to appear, and all were 197 cells, the average diameter of an epidermal cell 
irked | rt t late! ill lesions not marked was estimated to be 0.06 mm Phus. it could be cal. 
were punched eaf with a tiny cork bore culated that, on appearance. the average U2 lesion 
and the lesior nding leaf tissue placed in contains around 30 epidermal cells that have suffered 
boiling alco ninutes later, another batch necrosis, and the average U1 lesion contains 36. Con. 
oft newly f = was removed and treated sidering that the appearance ot a lesion also involves 
with alco I leohol completely bleached infected cells beneath the epidermis, it appears that 
the gree ‘ { intensified the boundary of i group of several hundred cells must collapse before 
the necrotl ( posing thie tiny lesion Phe a lesion appears Why lewer cells need to collapse 
“thirty-minute were transferred to absolute to form a U2 lesion than a U1 lesion remains undeter. 
alcohol. and the xylene for further clearing of the = mined.—Department of Botany, University of Califor. 
tissue The le i were then mounted in balsam. nia. Los Angeles. 
and a cove! placed over them Phe lesions 
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EFFECT OF COPPER AND GLYODIN FUNGICIDES ON AMINO ACID AND 
SLGAR CONTENT AND OXYGEN USE OF COLLETOTRICHLM CAPSICI 


\I. R. Siegel and D. F. Crossan 





Respect ( te Assistant and Associate duced. It was found by paper chromatography that 
Prayf ' | | nt Patt . ' { . . ° . 
Professo vy i Pa y, University o certain specific amino acids were either missing. re- 
lelaware 
Delawar : duced. normal, or increased in amount. 

Publishe paper N Sol with the ip 
proval of the D Delaware Agricultural Experi 

. ) 4 
ment Sta ( \ t the Depart nent ol Paper chromatography, photometry. and respirome- 
, . Dane . . . 
Plant Path try were used in measuring some of the physiological 
\ceept nN 1 7OU responses of Colletotrichum capsici (Syd.) B&B. ex- 
posed to glyodin (2-heptadecyl glyoxalidine acetate) 
An Y ~ . 
and copper sulfate (CuSO, 9H.0) in sublethal 
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Both of 1 ised a reduction of oxygen thought that glyodin was an antimetabolite for the 
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the 1 lw 1 “ —— . Horsfall (4) and Cochrane 1) present excellent 
Maper chi t particular, a drastic re | - 
ty : reviews of the literature on the mechanism of action 
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; of copper This heavy metal is presently visualized 
grown in the pres bitory amounts of copper 
the number ot tre icids was reduced When as an enzyme polson Phe question usually asked, 
the organism w the presence of inhibitory however, is whether it is primarily effective against 
amounts of no acids were re sulfhvdryl enzymes or is a general inhibitor of all 
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types of enzymes. The argument for sulfhydryl poi- 
soning is that the activity of heavy metals can be 
reversed with compounds containing thiol groups. Jn 
vitro testing of enzymes other than sulfhydryl-depend- 
ent ones. however. shows inhibition by one or more of 
the heavy metals. Janke et al (6) reversed the ac- 
tivity of copper on the spores of Tilletia with cystine. 
They suggested that the metal reacts with the thiol 
groups in the cell. Owens (11), working with four 
enzymes, each dependent on a different substance, 
found that copper inhibited not only the enzymes de- 
pendent upon thiol groups but also those dependent 
on amino groups, 

Thus, the evidence indicates drastic reduction in 
the respiration of fungicide-exposed fungal mycelia or 
spores. inhibition of specific enzymes in vitro, and 
marked effects on amino and other nitrogen pathways 
of metabolism. The present study attempts to relate 
<u h effects to differences in the amino acid and sugal 
content of mycelia visually altered in growth habit 
by exposure to selected fungicidal materials. 

Materials and methods.— The techniques used were 
hased on the fact that C. capsl i could be grown in 
a liquid synthetic medium in the presence of sub- 
lethal amounts of copper or glyodin fungicides. The 
mvcelial growth resulting was studied in the follow- 
ing manner: 1) the individual free and bound amino 
acids and sugars were given qualitative identification 
with paper chromatographic techniques: 2) quantita- 
tive analysis of total amino acid content was made 
with a modified photometric ninhydrin method: and 
}) a manometric study was made of exogenous and 
endogenous oxygen uptake. 

The fungus used in all tests was a pathogenic iso- 
late of C. capsici grown on a pepper-decoction agar 
that allowed abundant sporulation (12).  Standard- 
ized spore suspensions from 10-day-old cultures, 0.2 
ml adjusted to an average of 82,000 spores. was pi- 
petted into a 500-ml flask containing a liquid syn- 
thetic medium in which the spores would germinate 
and grow. One liter of this medium contained the 
following mineral salts and sugar: 10.0 g KNOs,, 2.5 
g MgsSO,. 4.0 ¢ KH.PO,. 0.7 g¢ KHPO,. and 17.0 ¢ 
dextrose. Minor elements and vitamins were added 
to give the following recommended (3) concentrations: 
20 mg Mo, 100 mg Zn. 50 mg Mn. 20 mg Cu, 100 mg 
Fe. 3 mg Ca, 100 mg thiamine. and 5 mg biotin. The 
resulting pH was 5.5. 

Copper sulfate and glyodin were chosen as fungi 
cidal materials because they are both water-soluble. 

The amount of copper sulfate or glyodin needed to 
inhibit spores of C. capsict without killing was deter- 
mined by growing the fungus in liquid culture with 
varied amounts of either fungicide. The points at 
which the mycelia were markedly inhibited but not 
killed were designated as sublethal growth points 
iISLGP). 

After flasks containing spores. medium, and fungi- 
cide remained on a shake apparatus for 72-80 hours, 
a visual comparison was made of the growth char- 


acteristics of the mycelia for each concentration of the 


fungicides. With glyodin, it was necessary to allow 
the spores to germinate before the chemical was added 
in 2 installments: at 18 and 48 hours. 

The fungus colonies that developed from the stand- 
ard 0.2-ml spore suspension in the presence of the 
fungicides were small, loose aggregates of mycelia. 
This effect was due to the action of the fungicides. In 
the absence of the fungicides (check), the spore load 
had to be increased 3 5-fold to give colonies of com- 
parable small size and structure. 

In harvesting-and preparing the mycelium for cer- 
tain physiological studies for both fungicide-exposed 
and unexposed tissue, the general technique was as 
follows: the flasks were removed from the shaker. 
and the mycelium was poured on a 200-mesh screen 
and washed repeatedly with distilled water to remove 
any salts and fungicidal material. The washed myceli- 
um was placed 24 hours in a 40°C oven and then 
stored in a desiccator containing CaCl, 

{mino acids. To prepare the tissue for paper 
chromatography and the modified photometric ninhy- 
drin study, it was necessary to extract the amino acids 
that existed in the cells in the free form and amino 
acids that were bound in the form of proteins. 

The free amino acids were extracted by the boiling- 
alcohol method of Hughes et al (5). Then the same 
tissue was hydrolyzed with acid after the method of 
Crossan and Lynch (2) to remove the bound amino 
acids. The method was modified in that the tissue 
was hydrolyzed 12 hours with 4V H.SO,. The hy- 
drolysates were neutralized and taken to dryness. 

The residues were washed with four 10-ml aliquots 
of 80°) ethanol and filtered to remove precipitated 
salts further. All the eluates within each series were 
collected in a porcelain evaporating dish and taken 
down to dryness on the steam bath at 85°C. The 
residue containing either the free or bound amino 
acids was taken up in 2.5 ml of 50°, isopropyl alcohol 
and placed in 50 12-mm stoppered vials. Alternate 
freezing and thawing of the sample often precipitated 
additional salts. The free and bound amino acids 
from the tissue grown with and without the sublethal 
amounts of copper and glyodin were then ready for 
individual and total amino acid identification by paper 
chromatography and the modified photometric nin- 
hydrin method. 

Sugars.—Dried tissue (250-mg samples representing 
the SLGP and check series) was treated in the same 
manner as the samples for detection of the bound 
amino acids, except that ethanol extraction prior to 
hydrolysis was eliminated, The sugar sample result- 
ing from evaporation of the neutralized liquids was 
desalted by the method of Crossan and Lynch (2), in 
which the sugars are extracted by pyridine 

Qualitative identification of the amino acids and 
sugars by paper chromatography.— The free and 
hound amino acids were identified by one-dimensional 
paper chromatography by the procedure of Crossan 
and Lynch (2). 

Some amino acids have about the same RF values, 


and therefore cannot be separated by one-dimensional 
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Table | n 250-mg samples of 74-80-hour-old mycelium of Colletotrichum capsict ex 
posed t yodin fungicides 
A mine Bound amino acids kree amino acids 
identihes ‘ LS ( oOpper (clyodin ( heck (Lopper (,lvodin 
eae ) \ \ Re \ .( \ 
Phen) ) \ N Ré N Re \ 
Valine LD \ It K¢ \ Ré \ 
I yrosine 1) \ It Ri N it Ré 
amine 1) \ \ \ \ Ré Ré 
Proline i) N N N \ Ré N 
alanin 1) VIBP \IBP \IBP \ \IBP VIBP 
v-alanine D N N N N Ri \ 
Glutan 1) N N N \ Ré N 
Hydroxy pro L) \ N N \ Ré \ 
Phreonine 1) ‘\ \ Re \ Re \ 
(Glycine 2 N N he \ \l \ 
Serine 1) \ N Ké \ Ré \ 
Aspartic 1) \ \ \ \ R¢ N 
Arginine 1) \ \ \ \ Ré \ 
(Glutamine ) 1) I) D \ R¢ \ 
Asparagil 1) \) ID DD \ Ré \ 
Lysine 1) \ N N N Ré \ 
peor t) \ \ N \ M t 
Cvyeteic a 1) ese! N VIBP VBP 
ip il paper chromatography; 2D identification by two-dimensional paper chro 
naloura 
\ is found in check: Re reduced concentration: 1 increase 
centration \| VBP present; D destroyed by acid hydrolysis 
paper-chro { \ two-dimensional strate. and washing was repeated 6 times. 
chromato ed le the method \ \ arburg Barcroft constant-volume respilrometer 
of Levev and ( ipparatus (J. H. Emerson Co.. Cambridge, Mass.) 
in ident the technique used was — was used throughout this experiment. The method of 
the same as ) eparation of the Umbreit et al (14) was used. and the results are ex 
amino acid the third drying of the pressed in wh of oxygen (O.) per mg of dry tissue 
paper, thre re lentified by the Results. The sublethal growth point. The SLGP 
method of | was not a sharply defined point: it was within a cer- 
Quantitat ( o acids tain range of fungicide concentrations and was also a 
hy a modife } by pape function of the concentration of mineral medium and 
chromatog \ ! | erifv. the number of spores added to the medium. 
qualitative cit ] iu ree ind bound In re peated series of tests where copper was added 
amino acids Wit ot etric ninhydrin identifi to flasks containing the mineral medium and _ spores 
cation of intital determination to give different concentrations of the respective fungi- 
was mace ind bound amino acid — cide, 58 ppm of active copper retarded growth mark 
samples Proll and Canno 13) as edly but not drastically At the SLGP. the mycelial 
modified colonies were quite small (6:1 reduction below size in 
Readings ete ‘ verted the check). loosely aggregated, and blue from uptake 
irom a stat " ] e ed ivale nt- ol coppel Check colonies were larver. white ind 
to absolute V in » acids stellate in) appearance. 
per 250 Che point of 30.6 ppm of glyodin in the final volume 
Vanor genous Of medium was chosen as the SLGP. At this SLGP the 
rocesses ke o é crown 74 mycelial colonies were quite small (20:1 reduction of 
eure 3 ’ , s of copper — total quantity of growth as compared to the check). tan 
ind | a to that rf iInexposed color. and smooth In appearance is compared to 
mveell \ hed é j yas in the check colonies 
mersed t wil it glucos Qualitative identification of the individual free and 
for the | xOgeNOUS OXVEE! yind amino acids and sugars as determined by paper 
uptake of 1 chromatography.—The amino acids were identified 
Fung il mm the flasks in on the basis of relative position (Re) and color on 
centrifuge ( of tight the chromatogram as compared to knowns. The ma- 
packed myce Phe quid was de ority of the amino acids were identified on one- 
canted, the ended distilled water dimensional paper chromatograms. with the second 
and the pr e was then sus- dimension used only to separate such closely paired 
pended logenous sub groups of amino acids as serine, aspartic acid, and 
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Table 2. Relative amounts of sugars in 250-mg samples 
of 74-80-hour old mvcelia of Colletotrichum capsici ex 


posed to inhibitory amounts of glyodin and copper fungi 
cides. 
Intensitv of color 

Sugars Check Copper Glvodin 
2 3.4.6-tetramethyl glucose 0.5 0.0 0.0 
Rhamnose 1.0 } | 
\vlose 2.0 0.5 0.5 
Mannose 2.0 0.5 1.0 
(,lucose 9.0 2.0 0 


Identified by one-dimensional paper chromatography. 
5 intensity of color of glucose in the check my 


celium: 0 no color: f no color but fluorescence under 


ultraviolet light 


vlycine: glutamic acid, threonine. and hydroxyproline: 
e- and §-alanine: and lysine, asparagine. and gluta- 
mine. 

Table 1 is a summation of the data from the one 
and two-dimensional paper chromatograms of the free 
and bound amino acids resulting from the SLGP and 
check tissue. The data indicate that the number of 
free and bound amino acids normally found in the 
unexposed mycelia are about equal: these represent 
about 20 of the known amino acids 

When the organism is grown in the presence of 
copper, the ratio of the concentration of the free to 
bound amino acids is no longer equal. The majority 
of the free amino acids are reduced in concentration 
except for tyrosine, which was apparently present in 
increased amount, and glycine and cystine. which 
were not detected. The bound amino acid spectrum 
of the copper-exposed mycelia was the same as that of 
the checks, except that valine and tyrosine were ap- 
parently increased. 

When the organism was grown in the presence of 
glyodin fungicide, the free amino acid spectrum was 
found to be similar in appearance to that of the free 
amino acids of the check except that y-amino butyri 
acid and tyrosine were reduced, cystine was increased, 
glycine was found to be missing. and an unidentified 
ninhydrin-reacting spot near tyrosine was noted, The 
bound amino acid spectrum, on the other hand, was 
found to be generally slightly reduced in concentra- 
tion when compared to the check. particularly with 
regard to leucine or isoleucine. phenylalanine. valine. 
tyrosine, threonine, glycine, and serine. 

It was found that glutamine and asparagine were 
destroyed by hydrolysis. therefore appearing only on 
the free amino acid chromatogram. The amino acid 
B-alanine was found to be present in both bound and 
free amino acids on one occasion, when it was identified 
on a 2-dimensional chromatogram. This amino acid 
usually occurs in nearly the same position as a-alanine. 
lhe same situation exists with cysteic acid, which runs 
close to cystine and is difficult to separate by either 
one- or two-dimensional development. It was found to 
be impossible to separate leucine and isoleucine cleat 
ly. so this spot was designated as “leucines.” 


Qualitative identification of the sugars present in 


mycelia of C, capsict when grown with and without 
either of the two fungicides was determined by one- 
dimensional paper chromatography. Table 2 summar- 
izes these data. The sugars identified in the check. in 
order of relative abundance, were glucose, mannose, 
xylose, rhamnose, and a methylated glucose with an 
Rr value similar to 2.3.4.6-tetramethyl glucose. When 
(. capsict was grown in the presence of glyodin or cop- 
per fungicide, the methylated glucose was found to 
be missing or in such low concentration as not to show 
up on the chronratogram. Rhamnose was so drastically 
reduced that it showed up only as a fluorescent spot 
on the chromatogram under ultraviolet light after treat- 
ment with Partridge’s reagent. Xylose, mannose. and. 
particularly. glucose were reduced considerably by 
the action of the fungicides, as compared to untreated 
mycelia. A number of unknowns were found that 
Hueresced under ultraviolet light. and were thought 
to be, in part. uronic acids. 

Quantitative identification of the total free and bound 
amino acids as determined by a modified photometric 
ninhydrin method.—In an effort to verify the results 
of the qualitative identification of the individual amino 
acids by paper chromatography. a modified ninhydrin 
method was employed to determine, quantitatively, the 
total free and bound amino acids in the SLGP and 
check tissue. 

Table 3 illustrates the data from this experiment 
and verified the qualitative data previously mentioned. 
The data indicate, on the basis of replicated series of 
analysis subjected to statistical analysis of variance, 
that the total free amino acids from the check were 
significantly greater in concentration than the free 
amino acids resulting from the mycelium grown in the 
presence of copper. Likewise, the total bound amino 
acids from the check tissue were significantly greater 
in concentration than the total bound amino acids 
from the mycelium grown in the presence of glyodin. 
There was such a drastic reduction in the total free 
amino content of the mycelium in the presence of 


Table 3.—Quantitative analysis of the total free and 
hound amino acids in 74-80-hour-old mycelia of Colle 
totrichum capsici exposed to inhibitory amounts of glyodin 


and copper fungicides. 


lu V per 
Treatment Amino acids 250 meg" Ratio 
Check bree s68 18:53 
Bound 592 
Copper Free 285 
Bound 32 10:60 
Glyodin Free 358 <9 .49 
rc ’ 
Bound 30 , 
LSD at 5% level, 49 
Determined by a modified photometric ninhydrin 


method, 

Concentration of free amino acids is greater in un 
treated check than in copper exposed mycelia. 

Bound amino acids in the copper-treated mycelia ap 
peared in greater concentration than the free amino acids. 

‘Bound amino acids of the check were in greater con 
centration than in glyodin-exposed mycelia. 
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or linked to each other in certain arrangements. Owens 
(ll that 


and 


inactive sulfhydry 
the 


This would help to explain why some of the 


has shown copper can 


amino groups upon which enzyme systems 


depend 
reduced. or increased 
affect 


ac id 


free amino acids were missing. 


The data suggest that copper may some of the 


enzymes associated with free amino synthesis 


which in turn may affect the type of protein produced 
With 


except tor three. the free amino acids are synthesized 


respect to elyodin Live data indicate that. 


normally. and certain bound amino acids are reduced 


West Wolt 
e inhibition by glyodin is reversed by two purines 
Although 


these ompounds, it 


in concentration. and (15) indicated that 
did not 
that the 


more general in scope than 


vuanine and xanthine this study 


deal 


action of glvodin may be 


with does seem 


just affecting the purines. It is reasonable that an 
effect on the purines would be reflected in synthesis 
of nucleic acids. which in turn could result in changes 


in amino acids. Because the mycelium was grown con- 


tinuously in the presence ol inhibitory amounts of 


the fungicides. it was not possible to determine where 
inhibition by the two fungicides 


or how the original 


occurred, Questions that remain to be answered are 
is the inhibition specific or general: is the effect. on 
metabolic is it a general 
the 


the inhibition first affect one metabolic process. which 


only one set of processes oO! 


inhibition of many of metabolic processes ; does 


reaction of inhibitions of other 


kor 


protein, oF 


in turn starts a chain 


instance, does glvodin 


physiological sses 
affect 
does it affect all of them at once and equally? Answers 
knowledge ol 
Department of Plant Pathol- 
New irk 


prog 


first carbon. purine metabolism. or 


to these questions must wait on more 


the physiology of fungi 
ogy. University of Delaware. 
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PHY TOPATHOLOGICAL NOTES 


FOR VIABILITY STUDIES 
ERWINIA AMYLOVORA 


CULTURE MEDIA 
AND STORAGE OF 


Jack F. Reinhardt and Dwight Powell 
Respectively: Formerly in the Department of Plant 
Pathology, University of Illinois, and now with Shell 


Chemical { orp.. New York, N. Y.: and Professor ot Plant 
Pathology. University of Hlinois, Urbana. 





Before extensive viability experiments were made 


with Erwinia amylovora (Burrill) Winslow et al. tests 
were run to choose a satisfactory liquid culture medi- 
um. Features desired for the medium were that: 1) 


» 


it would support ample growth: 2) it would produce 


i minimum of clumps and chains of bacteria (an 
essential criterion when using colony counts as an 
indication of the number of viable bacteria): 3) it 
would maintain a high percentage of viable bacteria 

The following media were studied: 1) A modifica 
tion by Gottlieb et al (2) of Emerson's medium (1). 


which contains beef extract, 4.0 ¢: peptone, 4.0 g: 


NaCl, 2.5 g; yeast extract. 1.0 g: dextrose. 10.0 g: 
and distilled water. 1000 ml. Also studied was the 
effect of varying the dextrose concentration in_ this 


0.5. and 0.7% 2) Modified 
KH.PO, and 


medium to 0.0, 0.1. 0.3. 
Emerson's medium 
0.8% KLHPO,. 3) Yeast extract medium containing 
yeast extract, 10.0 g: K,HPO,. 2.0 MgSO,-7H.0, 
1.0 g;: and distilled water, 1000 ml All media con 
0.1% Tween 80 
obtained from Hilltop Laboratories. In 
Ohio). 
and helped keep the bacteria separated 


containing 0.5‘ 


tained (polyoxyethylene sorbitan 


monooleate: 
Cincinnati, which acted as a wetting agent 
when they 


were shaken while growing in liquid media. 


The inoculum was prepared by growing the bac- 
teria in the same medium used for the quantitative 
One-tenth ml of a culture shaken 24 
hours was then pipetted into 50 ml of medium in an 
Erlenmeyer flask and incubated 60 hours on a 106- 


growth study. 


cycle-per-minute reciprocating shaker at 26°C. De- 
terminations of pH were made before inoculating and 
after 26 and 60 hours of incubation. Macroscopic in- 
spection of the culture media and microscopic obser- 
vations of the bacteria were respectively made after 
26 and 36 hours. 


ber of viable cells were made after 28 hours of incu- 


Plate counts to determine the num- 


bation. Generally accepted procedures of the con- 
ventional plating technique were used to determine 
the number of viable bacteria. Serial dilutions were 
made in 6-0z. screw-cap prescription bottles calibrated 
to hold 99 ml of diluent. The bottles were shaken 
gently twice and then swirled to the left and right to 
The diluent 


buffer-trypticase 


ensure even distribution of the bacteria. 


used in the dilution blanks was a 
solution of pH 6.8 with the following composition: 
0.5 ¢ BBI (Baltimore Biological Labora- 
tories) and 0.6 ml stock buffer (KHPO,, 
69 g: KH.PO,. 14 g: and distilled water, 1000 ml). 
Modified Emerson's agar medium was used for plating. 


41°C in a water bath 


trypticase 


solution 


The liquid agar was held at 
before addition of the bacteria, since experiments in- 
dicated that higher temperatures were lethal to a high 
10°C is the solidi- 
fication point of agar, rapid handling of the agar upon 
The 
plates were poured in triplicate and incubated 3 days 
at 30°C. and the 


according to a standard procedure (3). 


percentage of the bacteria. Since 


removal from the water bath was necessary. 


colonies were counted and recorded 


Table 1. — Determinations of pH and number of viable bacteria when Erwinia amylovora Was cultured in 8 different 
quid media 
pi 
Before After incubation Viable cells after 
Mediun inoculation 26 hr 60 hr 28-hr. incubation 
Emerson with 00% dextrose 6.8 7.6 7.8 1.7 10” 
Emerson with 0.1 dextrose 6.8 ia 1.6 1.1 > 10° 
Emerson with 0.3% dextrose 6.8 >| 6.0 2 xX 10 
Emerson with 0.5% dextrose 6.7 7 5.9 tL nknown 
Emerson with 0.7 dextrose 6.4 i 9 Unknown 
Emerson with 1.0% dextrose 6.6 ‘ ,9 Unknown 
Emerson with 1.0% dextrose plus 0 
KH.PO, and 0.8% K.HPO 6.6 9.6 9 9 10” 
Yeast extract broth 1.2 79 8.5 1] 10” 


No viable cells in plates made tro lO” dilution 
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ber of single cells could possibly iave resulted trom 


the absence of dextrose in the medium. The dextrose 


in the other media may have been metabolized inte 


a polysaccharide capsularlike material, resulting jn 


an abundance of bacterial chains and clumps. There. 
tested. the 
fits the criteria for 

Another regard. 
ing a satisfactory medium for long-time storage of E. 


fore. of the media yeast extract medium 


best viability studies. 


interesting observation was made 
amvlovora. Viable pathogenke ( ultures were maintained 
solid medium 


containing 0.1¢, dextrose and buffered at pH 6.8. The 


for 2's 


vears on modified Emerson’s 
cultures were stored in screw-cap culture tubes at 3°C 
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